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PVC 

Preliminary Assessment 
Polynuclear Aromatic Hydrocarbons 
Polychlorinated BiPhenyls 
Parts Per Billion 
Parts Per Million 
Polyvinyl Chloride 

QAPP 
QA/W 

Quality Assurance Project Plan 
Quality Assurance/Quality Control 

-1 
RBC 
RCRA 
RFA 
RI 
RI/FS 
RME 

Risk Based Concentration 
Resource Conservation And Recovery Act 
RCRA Facility Assessment 
Remedial Investigation 
Remedial Investigation /Feasibility Study 
Reasonable Maximum Exposure 
Relative Risk Ranking 

SB 
SAP 
SD 
SDWA 
ss 
SSL 
SW 
svocs 

Soil Boring 
Sampling and Analysis Plan 
Sediment 
Safe Drinking Water Act 
Surface Soil 
Soil Screening Levels 
Surface Water 
Semivolatile Organic Compounds 

TAL 
TCE 
TCL 
TEQ 

I --. TOC 
TPH 

Target Analyte List 
Trichloroethylene 
Target Compound List 
Toxic Equivalent Quotient 
Trinitrotolune 
Total Organic Carbon 
Total Petroleum Hydrocarbons 
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Abbreviations and Acronyms, Continued 

UCL 
UG/KG 
UG/L 
USEPA 

WEQ 
VOC 
VSI 

Upper Confidential Limit 
Micrograms Per Kilogram 
h&crograms Per Liter 
United States Environmental Protection Agency 

Virginia Department of Environmental Quality 
Volatile Organic Compounds 
Visual Site Inspections 

X-ray fluorescence 
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_i ‘1 1 Executive Summary 

7 The scope of work for this investigation is documented in Work Plan, Remedial Invesfigation 

8 and Feasibilify Study, Landfill C (Site 3) and Land511 D (Site 4), St. Juliens Creek Annex, 

9 Chesapeake, Virginia, dated May 1997 (the Work Plan). The Human Health Risk Assessment 

10 (HIHRA) is incorporated into this report, and the Baseline Ecological Risk Assessment 

11 (BERA) is a separate document. The locations of Site 3 and Site 4 are shown on Figure ES-l. 

12 

13 _, . .._ * 
14 

15 

16 

17 

18 

19 Site 4 (Landfill D) covers an estimated 5 acres approximately 300 feet south of Site 3. Site 4 

20 was an unlined trench-and-fill landfill that reportedly operated from 1970 to 1981. The total 

21 number of trenches dug in the landfill is not known. Refuse disposed at Site 4 included 

22 drums of unknown wastes and polychlorinated biphenyls (PCBs). Previous reports 

23 indicated that several tanks with undetermined wastes were also once located in the area. 

24 Total volumes of disposal are unknown. 

25 

26 

27 
,,- (- 

This report represents the procedures and results of the Remedial Investigation (RI) and the 

Human Health Risk Assessment of Site 3 (Landfill C) and Site 4 (Landfill D) at the St. 

Juliens Creek Annex of the Norfolk Naval Base, in Chesapeake, Virginia. This investigation 

was one of two being performed concurrently under Navy Contract No. N62470-95-D-6007 

by CDM Federal Programs Corporation (CDM Federal), a subcontractor to CH2M HILL. 

Site 3 (Landfill C) covers 10 acres along the northern edge of the Annex and is accessible by 

way of a patrol road. There is evidence that the area of Landfill C was used as a hydiraulic 

dredge disposal area prior to use as a Landfill. The area was originally a mudflat where 

refuse was dumped and allowed to burn; the ash was then used to fill in the area. The 

landfill is unlined. For 30 years (1940 to 1970) solvents, acids, bases, mixed municipal 

waste, oil and sludges were disposed at the site. At some time after 1970, the landfill was 

graded level and covered with grass, but it has not been formally closed. 

The work performed at each site during the RI is summarized in Table ES-l. The sampling 

locations for Site 3 and Site 4 are shown on Figures ES-2 and ES-3 respectively. The 

objective of the field and analytical work was to delineate the landfill boundaries, define the 
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SCALE IN FEET 

LOCATION OF SITE 3 (LANDFILL C) 

AND SITE 4 (LANDFILL D) 

SAINT JULIENS CREEKANNEX 

FIGURE ES-1 

LEGEND 

NUMBER SITE NAMUDESCRlPTlON 

3 LANDFILL C 
4 LANDFILL D 

CDM Federal P rograms corporation 

,- 

.,.I>’ 



1 
..T .i 

2 

3 

--, 

9 

10 

11 

12 

13 
I 1 

geologic and hydrogeologic features of the site that control migration of some 

contaminants, and define the nature and extent of the contamination. 

,Table ES-l 

Summary of RI Field Investigation at Site 3 and Site 4 

Investigation Technique 

Geophysical Survey 

Subsurface Soil Boring 

Surface Soil Samples 

Groundwater Monitoring Well 
Installation and Sampling 

Surface Water Sample 

Sediment Sample 

Tidal Study 

Site 3 

Electromagnetic (EM) survey on 
100 ft grid 

Seven DPT samples (2 collected 
from O-3 ft) for Ecological Risk 
Assessment. 

Seven samples 

Four shallow wells and two 
Yorktown Aquifer (deep) wells 

None 

Four samples 

Conducted at other sites on St. 
Juliens Creek Annex and results 
applied to this investigation. 

Site 4 

EM and magnetometer Survey 
on 100 ft grid and profile lines. 
Limited GPR on top of landfill. 

Three Geoprobe samples from 
perimeter of landfill. 

Ten samples 

Four Water Table Aquifer and 
two Yorktown Aquifer (deep) 
wells. 

One sampIe 

Four samples 

The primary objective of the Human Health Risk Assessment was to assess the health risks 

to current and potential future human receptors from contamination present at and 

migrating from Site 3 and Site 4. The risk assessment is comprised of the following 

components: 

l Identification of Chemicals of Potential Concern (COPCs)-identify and characterize the 

distribution of COPCs found onsite. 

l Exposure Assessment-identify potential pathways of human exposure, and estimate the 

magnitude, frequency, and duration of these exposures. 

l Toxicity Assessment-assess the potential adverse effects of the COPCs. 
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EXECUTIVE SUMMARY 

1 l Human Health Risk Characterization-characterize the potential health risks associated 

2 with exposure to site related contamination. 

3 l Human Health Assessment Uncertainty Analysis-identify sources of uncertainty in the 

4 risk assessment. 

5 All of the components were evaluated following EPA risk assessment guidance. In addition 

6 to the specified regulations and guidance, the risk assessment was completed following the 

7 Consensus Agreement #6A (Parts 1 through 6) prepared and agreed to by the Navy, EPA 

8 and the Virginia Department of Environmental Quality. 

9 Geologic and Hydrogeologic Framework 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 A 9- to 25-ft thick, stiff, bluish and greenish clay is the uppermost unit of the Yorktown 

St. Juliens Creek Annex is located within the Atlantic Coastal Plain, and is underlain by 

approximately 2000 feet of unconsolidated sand, silt and clay. The straiigraphy at the Base 

was determined through drilling and samplingmonitoring wells. The deep monitoring 

wells were completed at a depth of about 60 ft; however, one boring was extended to 90 ft 

(at Site 4) to obtain additional stratigraphic data. The Yorktown Formation is present at the 

Base from elevations of -8 ft msl to approximately -80 ft msl. Although predominately 

consisting of silt and clay, there is a l-ft tot 15-ft thick sand zone within the Yorktown 

Formation. This sand zone, which comprises the Yorktown Aquifer, is encountered at 

elevations of approximately -30 ft to -35 ft msl. The potentiometric surface of the Yorktown 

Aquifer is found at an elevation of 1 to 2 ft msl. Although the groundwater flow direction 

in the Yorktown Aquifer would be expected to be toward the South Branch of the Elizabeth 

River, the potentiometric surface map indicates that it is to the west and northwest at Site 3, 

and to the south at Site 4. Additional data points would be required to more accurately 

determine groundwater flow direction. 

26 Formation at the Base. The vertical hydraulic gradient across this confining clay is 

27 downward at both Site 3 and at Site 4. Generally, the stratigraphy above the upper 

28 Yorktown Formation clay consists of silts, sand and clay of the post-Pliocene sediments. 

29 These sediments comprise the Water Table Aquifer. The potentiometric surface in the Water 

30 Table Aquifer is at elevations of 7 to 2 ft msl at Sites 3 and 4. At Site 4 the direction of 
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EXECUTIVE SUMMARY 

1 

,.+-7. 

2 

3 

7 

8 

9 

10 

groundwater flow is to the southeast, toward the South Branch of the Elizabeth River. At 

Site 3 the direction of groundwater flow could not be determined because two of the 

monitoring wells are screened in a perched water table. At Site 3, the uppermost 

stratigraphy also includes hydraulic dredge spoils (presumably from the South Branch of 

the Elizabeth River). 

At Site 4 a 4-ft thick “intermediate water-bearing zone” was encountered between the 

Water Table Aquifer and the Yorktown Aquifer adjacent to the South Branch of the 

Elizabeth River. No monitoring wells are screened in the intermediate water-bearing zone 

at Site 4. 

11 

12 Evaluation of Nature and Extent 

13 

14 

15 

-\ 16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 
/- -. 

31 

The results of the sampling and analysis programs were evaluated with respect to those 

contaminants determined to be Contaminants of Potential Concern (COPCs) by either the 

Human Health Risk Assessment (HHRA) or the Ecological Risk Assessment (CDM 11998). 

COPCs are media-specific contaminants that are present at concentrations that exceed 

screening levels. In general, COPCs are constituents detected at concentrations above 

USEPA Region III Risk-Based Screening (RBC) Levels, and Region III USEPA Biological 

Technical Assistance Group (BTAG) levels for soil; RBC levels and Federal Maximum 

Contaminant Levels and Virginia Department of Environmental Quality Groundwater 

criteria for groundwater, BTAG levels for sediment; and BTAG and Federal Ambient Water 

Quality Criteria for surface water. 

Site 3 Summary and Conclusions 

The geophysical survey did not identify any anomalies that could be correlated with buried 

materials. Although no landfilled materials were identified, the presence of organic 

constituents in subsurface soils (including polynuclear aromatic hydrocarbons (PAH:s) at 

concentrations above 3000 ug/kg) indicates that past site activities have impacted the soil 

quality. Many of the COPCs developed for the various media at Site 3 are consistent with 

materials that were reported to have been disposed of in the landfill. However, some are 

also consistent with the contaminants that would be expected to be found in dredge spoil 

materials. Metals, polychlorinated biphenyls (PCBs), pesticides, PAHs and other SVOCs 
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1 (including phthalates) all would be expected to be found in clay-rich dredge spoils. The 

2 source for these constituents in the dredge spoil material would be contaminants deposited 

3 in the river sediment (from industry and shipping along the river) prior to these sediments 

4 being pumped to Site 3. 

5 Because the source of the metals, SVOC, and pesticide contaminants may not be due to 

6 landfilling, solvents are considered to be the best indicator of landfilling activities. Solvents 

7 (including TCE which is not a COPC) were detected at low concentrations in subsurface 

8 borings on the west side of the site. 

9 There is no distinctive source area for the contaminants in surface soil, and there is 

10 ambiguity concerning the source of the COPCs (dredge spoil or landfill). Therefore, the 

11 extent of the contamination in surface soils and sediment that is due to landfilling activities 

12 has not been defined. The extent of the COPCs in the surface soil at the site has not been 

13 determined to the south, west and east. 

14 The COPCs (cholorform and bis-(Z-ethylhexyl) phthalate) in the Yorktown Aquifer are not 

15 considered to be related to site activities. The groundwater flow direction in the Water 

16 Table Aquifer was not defined due to the presence of a perched water table in some areas of 

17 the site. 

18 The majority of the COPCs detected in the soils, sediments and groundwater at Site 3 can be 

19 classified as persistent, non-volatile and non-degradable metals (arsenic, beryllium, 

20 chromium, copper, lead, mercury, nickel, thallium and zinc) and very slowly degradable 

21 organics that include PAHs, PCBs and other SVOCs. These chemicals strongly sorb to soils 

22 and are relatively immobile. Concentrations in soils will persist into the future with only 

23 slow dissolution of metals to groundwater. 

24 The volatile, soluble, degradable VOCs such as methylene chloride and toluene were found 

25 only in trace concentrations in the soils. There are no data that indicate these chemicals 

26 ever reached the groundwater. 

27 The current and future risks and hazards for Site 3 are within or below EPA’s acceptable 

28 risk range for all groundwa ter exposure scenarios. For surface soil, the evaluation for the 

29 child trespasser, residential child, residential adult, groundskeeper and the construction 

30 worker results in non-carcinogenic risk estimates above EPA’s acceptable risk range. For 
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-. 

1 the child trespasser and groundskeeper, EPA’s acceptable risk range is exceeded for the 

2 Reasonable Maximum Exposure (RME) evaluation, but not for the Central Tendencies (CT) 

3 evaluation. RME estimates of carcinogenic risk exceed EPA’s acceptable risk range for the 

4 residential child and adult and the groundskeeper. The CT evaluation for these sce:narios 

5 produced a risk which was within EPA’s acceptable risk range. For subsurface soil, the 

6 evaluation for the construction worker resulted in non-carcinogenic risk above EPA’s 

7 acceptable risk range for the construction worker using the RME value and within EPA’s 

8 acceptable risk range using the CT value. For sediment, lead was the only constituent 

9 detected at a concentration above COPC screening levels. The current and future risks and 

10 hazards are within EPA’s acceptable risk range for all other exposure scenarios. 

11 Based on the results and findings of the RI and HHRA, the following recommendations for 

12 Site 3 are presented. 

13 1) At present there is insufficient data on the naturally occurring concentrations of 

14 inorganic constituents in all media that were sampled and evaluated. A study should be 

15 conducted with a sufficient number of samples, collected in background locations, to 

16 statistically determine the background concentrations of inorganic constituents in 

17 groundwater, surface water, sediment, surface soil and subsurface soil. 

18 

19 

20 

21 

22 

23 4) Collect and analyze surface water samples originally scheduled for the RI. 

2) Re-evaluate the risk to human health and the extent of contamination using the 

results of a soil background study conducted at St. Juliens Creek Annex. 

3) Determine the direction of groundwater flow, and sample the Water Table Aquifer 

in the area downgradient of the western part of the site (the only area where 

solvents were detected in subsurface soil). 

24 

25 Site 4 Summary and Conclusions 

26 The boundaries of the landfill were identified with the geophysical survey, however no 

27 buried drums could be definitively identified. 

,,” 28 Organic and inorganic COPCs were identified for all media at the site. There is evidence 

29 that VOCs (acetone), PAHs, PCBs (up to 6300 ug/kg in surface soil on the landfill) and 
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1 pesticides (endrin ketone and endrin aldehyde) have been disposed of in the landfill. “r 

2 Analytical data from sediment samples suggests that the site is acting as a source for metals 

3 detected in sediment since concentrations of some metais (including arsenic, barium, 

4 copper, lead, mercury, vanadium and zinc) in samples (collected from a adjacent drainage 

5 ditch) increase downstream of the landfill: However, the concentrations of metals in the 

6 surface soil (which would be the source of sediment in the drainage ditch) are not 

7 necessarily above typical concentrations in soils of the eastern United States. It can be 

8 expected that much of the material in the landfill contains metal and several metallic objects 

9 (e.g., heavy metal sheeting and ordnance shipping containers), were visible at the surface of 

10 the landfill. The fluorescent light ballast containers reported to have been disposed in the 

11 landfill, may the source of mercury in sediment. 

12 The consistent presence of arsenic in the Yorktown Aquifer groundwater samples in the 

13 downgradient monitoring well may indicate that the landfill is contributing arsenic to the 

14 groundwater. the evidence of migration of arsenic to the Yorktown Aquifer is inconclusive, 

15 however, as arsenic is not found consistently in other (shallow) monitoring wells 

16 Due to the proximity of the landfill to surface water, and the nature of the materials 

17 disposed in the landfill, it is likeIy that the landfill is contributing inorganic (e.g., arsenic, 

18 copper, mercury, and zinc) and organic (acetone) COPCs to surface water at Site 4. 

19 The majority of the COPCs detected in the soils, sediments, surface water and groundwater 

20 at Site 4 can be classified as persistent, non-volatile and non-degradable metals (arsenic, 

21 beryllium, chromium, copper, lead, mercury, nickel, silver, thallium and zinc) and very 

22 slowly degradable organics that include PAHs, pesticides, PCBs and other SVOCs. These 

23 chemicals strongly sorb to soils and sediments and are relatively immobile. Concentrations 

24 in soils and sediment will persist into the future with only slow dissolution of metals and 

25 the most soluble SVOCs (acenaphthene, bis(Z-ethylhexyl)phthalate and 4-methylphenol) to 

26 groundwater and surface water. Transport of contaminants in surface water, whether in the 

27 dissolved or particulate form, to Blows Creek is possible. 

28 The volatile, soluble, degradable VOCs such as acetone and carbon disulfide were found 

29 only in trace concentrations in the surface soils, surface water and sediments. 
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EXECUliVE SUMMARY 

1 Current and future risks and hazards at Site 4 are within EPA’s acceptable risk range for all 
,, * 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

shallow groundwater exposure scenarios. For deep groundwater, non-carcinogenic risk 

estimates are outside of EPA’s acceptable risk range for the adult and child resident. For 

surface soil, the evaluation for the trespasser (child, adult, adolescent), resident (child, 

adult) groundskeeper and construction worker results in non-carcinogenic risk estilmates 

outside EPA’s acceptable risk range. For the trespasser (child, adult, adolescent), EPA’s 

acceptable risk range was exceeded for the RME evaluation, but not for the CT evaluation. 

RME estimates of carcinogenic risk exceeded EPA’s acceptable risk range for the residential 

child and adult. The CT evaluation for these scenarios produced a risk which was within 

EPA’s acceptable risk range. For subsurface soil, risk estimates are outside EPA’s 

acceptable risk range for the construction worker. For surface water, non-carcinogenic risk 

is outside of EPA’s acceptable risk range for child and adult residents. For sediment, lead 

was the only constituent detected at a concentration above COPC screening levels. ‘The 

current and future risks and hazards are within EPA’s risk range for all other exposure 

scenarios 

,--z 16 Based on the findings presented in this report, the following recommendations for Site 4 

17 are presented: 

18 1) At present there is insufficient data on the naturally occurring concentrations of 

19 inorganic constituents in all media that were sampled and evaluated. A studly 

20 should be conducted with a sufficient number of samples, collected in background 

21 locations, to statistically determine the background concentrations of inorganic 

22 constituents in groundwater, surface water, sediment, surface soil and subsurface 

23 soil. 

24 2) Re-evaluate the risk to human health and the extent of contamination using tihe 

25 results of the background study. 

26 3) Collect and analyze surface water samples originally scheduled for the RI. 

27 4) Conduct additional sediment sampling along the south and southwestern perimeter 

28 of the landfill, in areas that drain to Blows Creek to further define the extent of 

29 contamination in these areas. 
_ “l. 

30 
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._ ..~ 1 1. Introduction 

2 This report represents the activities and results of the Remedial Investigation (RI) of Site 3 

3 (Landfill C) and Site 4 (Landfill D) and the Human Health Risk Assessment at the St. Juliens 

4 Creek Annex of the Norfolk Naval Base, in Chesapeake, Virginia. This investigation was 

5 one of two being performed concurrently under Navy Contract No. N62470-95-D-6007 by 

6 CDM Federal, a subcontractor to CH2M HILL. 

7 The scope of work for this investigation is documented in Work Plan, Remedial Investigation 

8 and Feasibility Study, LundjiII C (Sife 3) and Iimd~IL D (Sife 4), St. Juliens Creek Annex, 

9 Chesapeake, Virginia, dated May 1997 (the Work Plan). 

10 

11 

12 

13 
-. 

14 

15 

16 

17 

18 

19 

Section 1 of this report outlines the purpose of the report, provides background information 

on the Sites, and summarizes results from previous investigations conducted at the Sites. 

Section 2 provides information on the approach, methodology, and practices used during 

the investigations. Section 3 presents the analytical results, including a characterization of 

the environmental media contamination. Section 3 also provides information on the 

physical characteristics (e.g., geology and hydrogeology) of the Sites. Section 4 provides 

information on the nature of the individual contaminants, and physical features that can be 

used to estimate contaminant fate and transport. Section 5 is the Human Health Risk 

Assessment (HHRA) of the sites based on information contained in the RU. Section 6 is a 

summary of all results. References are listed in Section 7. 

20 1.1 Purpose and Scope 
21 

22 

23 

24 

25 

26 

, -\ 27 

28 

The purpose of this report is to present the results of the Remedial Investigation conducted 

by CDM Federal at Site 3 and Site 4 at St. Juliens Creek Annex. The report serves to 

document the contaminants detected in soil, groundwater, surface water and sediment, as 

well as to present information on the physical characteristics of the site, to facilitate a better 

understanding of the potential for human and ecological exposure to contaminants 

associated with the Sites. The Human Health Risk Assessment (HHRA) is incorporated into 

this report, and the Baseline Ecological Risk Assessment (BERA) will be presented in a 

separate document. 
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I 1.2 Site Description and History 
2 This subsection contains Site-specific information on the history and physical features of 

3 Site 3 and Site 4. General information on the history of the Base and Base-wide features is 

4 included in the Work Plan. 

5 The available site background information documented in this section was obtained 

6 primarily from the St. Juliens Creek Annex Facility, Resource Conservation and Recovery 

7 Act (RCRA) facility assessment (RFA) report prepared by A.T. Keamey, Inc., 1989, and the 

8 Relative Risk Ranking (RRR) System Data Collection Report prepared by CH2M HILL 

9 Federal Group, Ltd., 1996. 

IO 1.2.1 Site 3 

11 Site 3 (Landfill C) covers 10 acres along the northern edge of the Annex and is accessible by 

12 way of Patrol Road (Figure l-l). The area was originally a mudflat where refuse was 

13 dumped and allowed to burn; the ash was then used to fill in the area. The landfill is 

14 unlined. Operation began in 1940 and continued until 1970. At some time after 1970 the 

15 landfill was graded level and covered with grass, but it has not been formally closed. 

16 Refuse disposed of at Landfill C included solvents, acids, bases, and mixed municipal 

17 waste. The total volume of trichloroethene (TCE), waste oil, and oil sludges was estimated 

18 to be 750,000 cubic feet prior to burning. Two pits reportedly used for disposal of oils and 

19 oily sludges, as well as for periodic burning were also located at the Landfill C site. No 

20 other information is known about the sludge pits. 

21 1.2.2 Site 4 
22 Landfill D (Site 4) covers an estimated 5 acres approximately 300 feet south of Site 3 (Figure 

23 l-l). Site 4 was an unlined trench and fill landfill that reportedly operated from 1970 to 

24 1981. The first trench was approximately 1,000 feet long and was located parallel to and 500 

25 feet north of Blows Creek. Soil from subsequent trenches were used to cover previous 

26 trenches. The total number of trenches dug in the landfill is not known. 

27 Refuse disposed of at Site 4 included drums of unknown wastes and polychlorinated 

28 biphenyls (PCBs). According to personnel at the Base public works department, the PCBs 

29 probably came from ballast containers for fluorescent Iight fixtures. The RFA indicated that 
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LOCATION OF SITE 3 (LANDFILL C) 

AND SITE 4 (LANDFILL D) 

SAINT JULIENS CREEK ANNEX 

FIGURE l-l 

LEGEND 

NUMBER SITE NAME’DESCRIPTION 

3 LANDFILL C 
4 LANDFILL D 
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1 several tanks with undetermined wastes were also once located in the area. Total volumes 

2 of disposal are unknown. 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

1.3 Previous Investigations 
Site 3 and Site 4 have been addressed in the reports four previous environmental 

investigations. The intent, findings, and recommendations of those investigations are 

summarized below. 

1.3.1 Initial Assessment Study 
Site 3 and Site 4 were included in the 1981 Initial Assessment Study (IAS) conducted 

through the Navy’s Installation Restoration Program. The purpose of the IAS was to 

identify and assess sites that posed a potential threat to human health or the environment 

because of contamination from past handling of and operations involving hazardous 

materials. Results of this study revealed that low level concentrations of ordnance materials 

were determined to exist throughout the Annex. However, it was determined that since 

the concentrations were low, they did not pose a threat to human health or the 

environment, and that no confirmation study needed to be conducted. No sampling was 

conducted as part of the study. 

1.3.2 Preliminary Assessment 
Site 3 and Site 4 were included in the 1983 Preliminary Assessment (PA)conducted by NUS. 

Ambient air in the areas of the two landfills was monitored for VOCs and radiation with no 

findings reported. Sampling was not conducted as part of the PA activities. 

1.3.3 RCRA Facility Assessment 
Site 3 and Site 4 were also part of the 1989 RPA conducted by A.T. Keamey, Inc. and K-W. 

Brown 6-c Associates, Inc. No sampling was conducted as part of the RPA. Although no 

visible evidence confirming a release of hazardous waste was noted at either site, both Site 3 

and Site 4 were recommended for further investigation and sampling. Reasons given for 

these recommendations include: high potential for release to soils and groundwater due to 

the fact that both landfills are unlined and the depth to groundwater at the Annex is less 

than 5 feet; moderate to high potential for release to surface water via groundwater 

discharge and via Blows Creek; a high potential for releases to the air from open burning of 

wastes (during the periods of operation at Site 3, however, the potential for ongoing 
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1 ,d”. releases to the air is low since the landfill is no longer active); and a moderate to high 

2 potential for release of subsurface gas based on the volatile nature of wastes disposed of in 

3 the unlined landfills. 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

,, -/ 15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

1.3.4 Relative Risk Ranking (RRR) System Data Collection 
Site 3 and Site 4 were two of the 21 sites sampled as part of the Relative Risk Ranking 

System Data Collection sampling effort conducted by CH2M HILL in 1986. Two surf;ice 

soil and three groundwater samples were collected at each of the two landfills and analyzed 

for Target Compound List (TCL) volatile organic compounds (WCs), semivolatile organic 

compounds (SVOCs), pesticides/polychlorinated biphenyls (PCBs), Target Analyte List 

inorganics, total phosphorus, and nitramines. Groundwater samples were collected using 

Geoprobea sampling equipment. Samples were collected to characterize the sites and. 

determine the types of contaminants associated with each site; no background or qua&y 

control (QC) samples were collected. 

1.3.4.1 Site 3 Results 

Two surface soil and three groundwater samples were collected from Site 3 (Figure l-2). 

The analytical results of the RRR study are shown in Table l-1. The organic compounds, 

4,4-DDE (17 parts per billion [ppb]), 4,4-DDT (7.9 ppb), fluoranthene (660 ppb), and pyrene 

(520 ppb) were detected in surface soil samples collected in the northeastern comer of Site 3. 

Aroclor-1254 (44 ppb and several inorganic compounds were detected in the surface soil 

sample collected in the central/northeastern comer of Site 3. Also, 1,3,5-trinitrobenzene 

was detected at 1.1 ppb in the groundwater sample from the center of the landfill above 

detection limits; 2,6-dinitrotoluene (2.4 ppb) and 4nitrotoluene were detected in the sample 

located north/northeast of the landfill; and 1,3,5-trinitrobenzene (0.7 ppb) was detected in 

the sample located east/northeast of the landfill above detection limits. Several inorganic 

compounds also were detected in the groundwater samples. 

26 1.3.4.2 Site 4 Results 

27 Two surface soil and three groundwater samples were collected from Site 4 (Figure l-3). 

28 The analytical results of the RRR study are shown in Table l-l. The organic compounds, 

29 4,4-DDD (20 ppb), 4,4-DDE (7.8 ppb), 4,4-DDT (19 P), Aroclor-1254 (190 ppb), alpha- 
?-” 

30 chlordane (34 ppb), gamma-chlordane (45 ppb), and dieldrin (24 ppb) were detected in the 

31 northern surface soil sample. Also, 4,4DDT (64 ppb), 4,4-DDE (18 ppb), Aroclor-125G4 (260 

027.. DRAFT l-5 
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Relative Risk Ranking Data 

! 

_, li.., TABLE l-1 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 3 AND SITE 4 

Sample ID /Chemical Name 

I 

SJC03GWOl / 1,3,5-TRINITROBENZENE 

SJCO3GWOl ! ALUMINUM 

SJC03GWOl I ARSENIC 

SJC03GWOl 1 BARIUM 

SJC03GWOl ! CALCIUM 

SJC03GWOl 1 COPPER 

SJC03GWOl [IRAN 

SJC03GWOl 1 MAGNESIUM 

SJC03GWOl IMANGANESE 

SJC03GWOl I MERCURY 

SJC03GWOl /NICKEL 

SJC03GWOl lPOTASSIUM 

SJC03GWOl SODIUM 

SJC03GWOl THALLIUM 

SJCOSGWOl VANADIUM 

1STC03GWOl t ZINC 

SJCO3GWOl IACENAPHTHENE 

SJC03GWOl IANTHRACENE 

SJC03GWOl / BENZO(A)ANTHRACENE 

.a- SJC03GWOl ! CARBAZOLE 

SJC03GWOl i CHRYSENE 

SJC03GWOl IDIBENZOFURAN 

SJCOJGWOl /FLUORANTHENE 

SJC03GWOl ; FLUORENE 

SJCO3GWOl I NAPHTHALENE 

SJCO3GWOl ~PHENANTHRENE 

SJC03GWOl i PYRENE 

/ 
SJCO3GWO2 /2,6-DINITROTOLUENE .---. - ..- 
SJC03GW02 

iJCO3GWO2 

j4-NITR~TOLUENE 

: ALUMINUM 

SJC03GW02 ~BAR~UM 

SJCO3GWO2 ~CALCIUM. 

SJCO3GW02. ~COPPER 

SJCO3GWO2 - 

SJC03GW02- - 

~IRON -. 

IMAGNESIUM 

SJCO3GWO2 

iJCO3GW02 

IMANGANESE 

‘NICKEL .- - 

SJCO3GWO2 j POTASSIUM 

SJCO3GWO2 ~SODIUM 

SJC03GW02 ~THALLIUM 

SJC03GW02 - ~VANADIUM 

SJC03GW02 IZINC -. 

__ -)I.. 
SJCd3GWO3 !ALUMINUM 

SJC03GW03 -- iARSENIC 

II 
I - 
I 

-7 
--r 
--Y- 

I 
I 

--i- 
-i- 

7 
--I- - 

I 
i 
I 

I 
-i 
.I 
T j 

./ !- 
1. 
.I.- 

I I 

0.7: 1 UG/L 

2260 !UG/L i 

7.41J ;UG/L I 

787, IUG/L / 

124000 ; /UG/L ! - 
4.5/J iUG/L 

15700; IUG/L 

iesult IQualifier i Units 

352000 / IUG/L 

292; IUG/L 

0.41 i !UG/L 

14.511 /UG/L 

5lL IUG/L - /- 
3jL UC/L 

-+$--jE& 

4iL tUG/L 

51L UG/L 

4/L UG/L 

l!L UG/L 

SiL /UC/L 

3/L /UG/L 
I / 
I / 

2.41 - _ - 
1.2! 

53.7iB 

-. - I 

UG/L 

./ 

UC/L 

UG/L 

757; IUG/L 

142000 1 
I 
UG/L 

29.j 

35500~ 

1 /UG/L 

jUG/L ‘. 

312OOO! JUG/L 
.-. . 1 

19401 --/UG/L 

24.411 --- -tuG/L 61400/ ..- ---. .‘UG,i 

UG/L 

-1 UG/L 

2440000 i 

11.4; 

2.7iJ 

98.7/ .- 
I UC/i 

IvG/L 

I ! .-- .- .i 
68.41 B .!UG/i’ 

2.2jJ - JUG/L 

- 

. . 

1 - 



Relative Risk Ranking Data 

! I I 
I 

TABLE l-1 

I ANALYTICAL RESULTS OF RRR STUDY AT SITE 3 AND SITE 4 

Sample ID IChemical Name 

SIC03GW03 iBARJUM 

IResult I Qualifier IUnits i Detect Limit 

99il iUG/L : ,_ 
SJC03GW03 1 CALCIUM 1 176OOOi iUG/L I 

SIC03GW03 I COPPER I IliT IUG/L 

SJC03GW03 1 IRON 123000 1 !UG/L ; 

SJC03GW03 IMAGNESIUM 224000 j /UG/L I 

SJCO3GWO3 1 MANGANESE 3500; IUG/L ! 

SJC03GW03 

STC03GW03 

/NICKEL 

j POTASSIUM 

16.3/J iUG/L ! 

I 25900 ! IUG/L I 

SJC03GW03 I SODIUM 1 1430000~ IUG/L I 

STC03GW03 [VANADIUM 2.911 iUG/L I 

SJC03GW03 /ZINC 28j /UG/L ; 

SIC03GW03 i2-CHLOROPHENOL Ill /UG/L / 11 

SJC03GW03 

STC03GW03 

!4-CHLORO-3-METHYLPHENOL 

I4-NITROPHENOL 
llJ IUG/L / li 

2/l JUG/L i 

SJC03GW03 ( ACENAPHTHENE llJ /UC/L 

SJC03GW03 PENTACHLOROPHENOL 1J UG/L 

SJCO3SSOl i ALUMINUM 39501 MG/KG 

SJCOSSSOl 1 ARSENIC 1.6lJ MG/KG 

SJCO3SSOl j BARIUM 18.21J MG/KG 

SICO3SSOl I CALCIUM 2470 / IMG/KG 

I 

i 
I 

sJco3ssol [CHROMIUM 1 4.3 1 IMG/KG 

SJCO3SSOl I COBALT 1 1.1!1 IMG/KG i 

SJCO3SSOl 

SJCO3SSOl 

s1c03ss01 

I COPPER 

I IRON 

I LEAD 

10.9;- ,MG/KG 

1 3620 1 MG/KG 
j 18.9 1 MG/KG 

+ 
-I- 

SJCO3SSOl 

SJCO3SSOl 

SJCO3SSOl 

SJCO3SSOl 

/MAGNESIUM 

IMANGANESE 

j MERCURY 

1 POTASSIUM 

/ 
4641J ~MG/KG 

I 40.2 / !MG/KG 

I 0.071J IMG/KG 

46111 IMG/KG 

I 
.-- ._..- -.- - 
SJCO3SSOl ~-jioiiiJti 

L- - - ,- .._.. ..- _ 

I 1341B 
I MG/KG -. 

1 4J --.lMG/KG 
39.5 / 

/. .:6/J : 
~MG/KG 

IVANADIUM 

jZINt 

/4,4-DDE 

/4,4’-DDT 

~ANTHRACENE 

/BENzo(AjANTHRACENE 

iBENZO(A)PYRENE 

/BENZO(B)FLIJ~RANTHENE 

!BENZ~(G,H,I)PERYLENE 

~BENZ~(K)FLU~RANTHENE 

i&(2-ETHYLHEXYL)PHTHALATE - 

SJCO3SSOl 

SJcO3SSOl --. 

~JCO3S~Ol 

SJcO3SSOl 

SJCO3SSOl 

iJCO3SSOl 

SJCO3SSOl 

SJCO3SSOl .. 

sJco3ssol 

Sjco3ssoi 

SJCO3SSOl 

SJCO3SSOl 

sjco3sSoi 

. 
5oc 

--- ---..- --.. 1 
26011 IuG/KG 

5oc 

5oc 

50E 

50; 

5oc 

5oc 

5oc 

5oc 

5oc _. _ 
5oc 

I 14OjJ 
6]i, -- - 

UG/KG 

UG/KG 

~CARBAZ~LE 

I CHRY~ENE 

! -. ;- .- 

‘ 6011 
&Oil -- 

-:--.I UG/KG 

/UG/KG 

SJCO3SSOl .- - ~FLUORANTHENE . -- -.-.. - . . 
sJco3ssol [FLUORENE 

SJCO3SSOl iINDENO(l,2,3-CD)PYRENE 

.: 

---. I- 

. 
I 23OiJ - -.iUG/KG 5oc 



Relative Risk Ranking Data 
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e-Y., TABLE l-l 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 3 AND SITE 4 

Sample ID IChemical Name 

SJCO3SSOl I NAPHH-IALENE 

SJCOSSSOl ~PH-ENANTHRENE 

SJCOJSSOl JPYRENE 

IResuIt /Qualifier IUnits iDetect Limit 

57/J IUG/KG 5( 

I 42O;J iUG/KG 5( 
/ 520jJ :UG/KG 5t 
I I 

SJCO3SSO2 [ALUMINUM 3860 ! !MG/KG : 

SJCO3SSO2 1 ARSENIC 
I I 2.2jJ !MG/KG 1 

SJCOSSSOZ j BARIUM I 25.8/J JMG/KG j - 

SJCO3SSO2 ICALCIUM 16001 !MG/KG j 

SJCO3SSO2 j CHROMIUM I 7.6 i /MG/KG ; 

SJCOSSSOZ 1 COBALT 2.3jJ /MC/KG ! 

SJCO3SSO2 1 COPPER 31.91 iMG/KG / 

SJCO3SSO2 I IRON 5900 I IMG/KG I 
+ 
SJCO3SSO2 

SJCO3SSO2 

SJCO3SSO2 

SJCOSSSOZ 

SJCO3SSO2 

SJCO3SSO2 

SJCO3SSO2 

SJCO3SSO2 

SJCO3SSO2 

SJCO3SSO2 

SJCO3SSO2 

SJCO3SSO2 

SJCO3SSO2 

SJCO3SSO2 

I 

j LEAD I 41j !MG/KG 
MAGNESIUM 794jJ !MG/KG 

MANGANESE 39.5 j JMG/KG 

MERCURY 0.18i IMG/KG 

NICKEL I 4.31J MG/KG 

POTASSIUM 568jJ MG/KG 

SODIUM I 
133/B MG/KG 

/VANADIUM 10.1 J MG/KG 

j ZINC I 54.3 1 ,MG/KG 

IAROCLOR-1254 I 
44iJ UG/KG 

[BENZO(B)FLUORANTHENE I 61/J UG/KG 

1 CHRYSENE 60 J UG/KG 

t FLUORANTHENE 1 I 74 J UG/KG 

I PYRENE / 51 !J UG/KG 

_. . 

SJCOQGWOI 1 ALUMINUM I 98.7/B ;uG,L 

SJCO4GWOl iBARIUM 

SJC04GWOl /CALCIUM -. 

SJCOQGWOl 

SJCO4GWOl MANGANESE 

SJC04GWOl POTASSIUM - 

SJCO4GWOl 

SJC04GW0i ‘- 

ISODIUM .--. 

lTHAiLIUM - 

- 

SJCMGWOl : !.4+0~E~ -- .. 

SJCO4GWO2 

SJC04Gtib2 ~AR~ENIc 

SJCO4GW02 IBARIUM 

!%JCO4GWO2 
iCALCiUM- ~-. 

SJC04GW02-. SCARPER 

SJC04GWO2 /CYANIDE -- 

I 

- 
491 

491 



Relative Risk Ranking Data 

I 

TABLE l-l 

Sample ID 

SJC04GW02 

SJC04GW02 

SJC04GW02 

SJC04GW02 

ANALYTICAL RESULTS OF RRR STUDY AT SITE 3 AND SITE 4 
! 
I ! 

Chemical Name !ResuIt / Quaiifier I Units 1 Detect Limit 

[&ON I 71.9iB IUG/L 

/MAGNESIUM 41700; IUG/L : 

/MANGANESE 947i IUG/L ! 

/POTASSIUM 30400 ! bG/L / 

SJC04GW02 ! SODIUM 972001 iuG/L 
SJCO4GWO2 I THALLIUM 4.1 !J !UG/L 

SJC04GW02 IVANADIUM I 4.31J /UG/L 

SJC04GW02 /ZINC I 13.1 IT JUG/L 

SJCO4GW03 

SJCO4GW03 

SJC04GW03 

SJC04GW03 

SJCO4GW03 

SJC04GW03 

SJC04GW03 

SJC04GW03 

SJC04GW03 

SJC04GW03 

SJC04GW03 

SJC04GW03 

f 
1 ARSENIC 

\BARI~M 

ICALCIUM 

1 COBALT 

(IRON 

MAGNESIUM 

MANGANESE 

1 NICKEL 

POTASSIUM 

SODIUM 

VANADIUM 

1 ZINC 

I I ) 
43.7/ iUG/L 

364 JUG/L 

78800 (UC/L 

4.4jB IUG/L 

93800 IUG/L 

58100 UG/L 

711 UG/L 

29.9 J UG/L 

54000 !UG/L 

436000 

2.5.J 

IUG/L 

IUG/L 

82.5 t IUG/L 

I I I I I 
SJCO4SSOl /ALUMINUM 1 7390’ MG/KG 

SJCO4SSOl /ARSENIC I I 13.41 MG/KG 
/MC /KC SJCO4SSOl ) BARIUM I ~~~ 57.61 ,..A..-, a-- 

SJCO4SSOl /BERYLLIUM 0.31 il IMG/KG 

SJCO4SSOl I CALCIUM 

SJCO4SSOl /CHROMIUM 

SJCO4SSOl /COBALT 

SJCO4SSOl 

SJCO4SSOl 

SJCO4SSOl 

.^.- -- - ..- 
SJCO4SSOl ACENAPHTHYLENE 

SJCO4SSOl 
- ! 

IANTHRACENE 



Relative Risk Ranking Data 
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I 

TABLE l-l 

ANALYIICAL RESULTS OF RRR STUDY AT SITE 3 AND SITE 3 
/ I 

/ 

Sample ID IChemical Name 

SJCO4SSOl I BENZO(A)ANTHRACENE 

SJCO4SSOl JBENZO(A)PYRENE 

SJCO4SSOl jBENZO(B)FLUORANTHEtiE 

SJCO4SSOl i BENZO(G,H,I)PERYLENE 

SJCO4SSOl jBENZO(K)FLUORANTHENE 

SJCO4SSOl ICHRYSENE 

i Result i Qualifier 

I 27OO;J 
I 4000 j J 
I 5200 : 

! 3400jJ 

, 2300jJ iUG/KC 

I 38OOjJ 

SJCO4SsOl IPI-IENANTHRENE / ;- 2OOO;J iUG/KG i 4101 

SJCO4SSOl I PYRENE t 320011 IUG/KG / 410( 

SJCO4SSOl 

sIco4sso1 

I~UORAN~ENE 

(INDENO(l.2,3-CD)PYRENE 

49OOiJ 

I 3OOOjT 

SJC04SsOlDL /ALPHA-CHLORDANE 

SJCO4SSOl DL GAMMA-CHLORDANE 

SJCO4SSOZ I ALUMINUM 

SJCO4SSO2 ARSENIC 

SJCO4SSO2 BARIUM 

SJCO4SSO2 BERYLLIUM 

SJCO4SSO2 CALCIUM 

SJCO4SSO2 ~CHROMIUM 

SJCO4SSO2 ICOBALT 

SJCO4SSO2 ICOPPER 

SJCO4SSO2 /IRON 

SJCO4SSO2 /LEAD 

SJCO4SSO2 iMAGNESIUM 

SJCO4SSO2 ~MANGANESE 

SJCO4SSOZ I MERCURY 

SJCO4SSO2 /NICKEL 

SJCO4SSO2 [POTASSIUM 

SJCO4SSO2 ISODIUM 

SJCO4SSO2 .--_ ---I”JYT?zJM 
IZINC SJCO4SSO2 -- 

I 3411 IuG/KG 

5SiJ JUG/KG 

! 
5440 [MG/KG 

13.5 JMG/KG 

107 iMG/KG 

1.41 [MG/KG 

4210 t IMG/KG 
I 
I 2561 1 MG/KG 

I 14.71 IMG/KG 
! 2631 IMG/KG 
/ 37000 / IMG/KG 

I 366 1 ~MG/KG 

1070/J IMG/KG 
I 1531 IMG/KG 

1 1.61 !MG/KG 

1400; !MG/KG 

85911 IMG/KG 
I 366/B IMG/KG --- 

! 53301 
, 615; 

/MG/KG 

SJCO4SSO2 
.- . 

SJCb4SSO2 
._ .- j4,4’-DDE 

14 4’-DDT i : 
SJCO4SSO2 ALPHA-CHLORDANE 

SJCO4SSO2 .- - .- 

_.‘81 

64jJ 

121 

26OiJ 

341 

IENDOSULFAN II 

SJCO4SSO2 -. IGAMMA-CHLORDANE 

sjco4sso2 
.-.. 

/BENZ• (B)FLUORANTHENE 

SJCO4SSOi’ FLUORANTHENE 

SJCO4SSO2 PHENANTHRENE 

SJCO4%02 -. .- _-.--. ___ fYYFNE 
SJCO4SSO2 IMETHYLENE CHLORIDE 

.- ‘t 

MG/KG 

‘UG/KG 

UG/KG 

iK 

~UG/KG 

I 
UG/KG 

I UG/KG 

990/J 

17OO,J 

13OOjJ 

UG/KG 

]UG/KG 

UG/KG 

I- 12OO’J 
I 

UG/KG 

.4;J UG/KG 

JSJCO4SSO2 ITIUCHLOROETHENE IiJ .. IUG/KG. 

I 
-7 

/ - 

- 
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INrRoDucncN 

1 ppb), alpha-chlordane (34 ppb), gamma-chlordane (14 ppb), die&in (34 ppb), and 

2 endosulfan II (5.5 ppb) were detected in the southern surface soil sample. Acetone (25 ppb) 

3 was detected in the groundwater sample located in the northeastern comer of Site 4. No 

4 other organic compounds were detected in groundwater samples. Several inorganic 

5 analytes were also detected in both soil and groundwater samples. 

l-12 DRAFT 027.. 



-_--._ 1 2. Site Investigation 

2 

3 

4 

5 

6 

7 

8 

9 

10 

This section documents the technical approaches and methods used for the RI. Section 2.1 

presents a brief description of the approach and methodologies, although these are 

generally more thoroughly described in the Work Plan and the Sampling and Analysis Plan 

(SAT’) (May 1997). Section 2.2 summarizes the deviations from the scope presented in the 

work plan, the reasons for the deviations, and their impacts on the quantity and qu.ality of 

data obtained during the investigation. The figures in this section denote a “site boundary” 

that was used to define the area of the investigation, For Site 4, this area is different than 

the area denoted as a site boundary in earlier studies (Figure l-3). Note that the “landfill 

boundary” as determined by the geophysical investigation is presented in Section 3. 

II 2.1 Investigation Technical Approach and Methodology 
12 The field investigations at both sites included sampling of surface and subsurface soil, 

, . . . . 13 groundwater, surface water and sediment as well as investigation of site features such as 

14 geology and hydrogeology. The following subsections briefly describe the work 

15 accomplished and the rationale for performing the individual tasks. 

16 2.1.1 Geophysical Investigations 

17 CDM Federal contracted Earth Resources Technology (ERT) of College Park, Maryland to 

18 conduct geophysical investigations at both sites. At each site an electromagnetic (EM-31) 

19 survey was performed. At Site 4 a magnetometer and a limited ground penetrating radar 

20 (GPR) survey also were performed. The objective of the EM surveys (and the 

21 magnetometer survey at Landfill D) was to define the extent of the landfill. The GPR 

22 survey at Landfill D was conducted over a limited area in order to determine if GPR could 

23 be used to identify buried drums at the site. 

24 The location of the geophysical survey grids for Site 3 and 4 are shown on Figures i!-1 and 

25 2-2 respectively. The ERT report, including Figures showing the results of the indiv.idual 

26 surveys, is located in Appendix A of this report. 

027.. DRAFl 2-1 



1 2.1 .I .I Electromagnetic Survey 

2 A Geonics EM-31 instrument was used for conducting the electromagnetic survey. The EM- 

3 31 unit permits the measurement of the specific conductivity of the subsurface materials 

4 using the principal of mutual inductance, allowing for the measurement of subsurface 

5 electrical properties without the use of probes inserted into the ground surface. Changes in 

6 conductivity (expressed as in-phase and quaderature phase) can often be correlated to 

7 subsurface geologic variation and/or zones of groundwater contamination. The instrument 

8 has an effective depth of exploration of about’20 ft. 

9 2.1.1.1.1 Site 3. 

10 At Site 3 the electromagnetic survey was conducted on a BOO- by 900-ft grid established 

11 parallel to the site Base fencelines. Grid spacing immediately adjacent to the fences was 50 

12 ft, but was generally 100 ft throughout the rest of the site. The southernmost grid line was at 

13 a 200 ft spacing. 

14 2.1.1.1.2 Site 4. 

15 At Site 4, the grid was difficult to establish due to the very heavy brush cover. Over the 

16 open area in the northeastern a 250- by 400-ft grid was laid out with grid lines every 50 to 

17 100 ft. In addition, three north-south grid lines, spaced at 200 ft, were established. These 

18 grid lines tie into grid lines associated with the Site 3 geophysical survey lines. One 850-ft 

19 long, approximately east-west, line was cut to obtain access to the western portion of the 

20 landfill. 

21 2.1.1.2 Magnetometer Survey - Site 4 

22 The magnetometer survey was conducted using a Geometries Portable Cesium 

23 Magnetometer, Model G858. This instrument measures the earth’s total geomagnetic field 

24 at a particular location in units of gamma. The local variations in the field are attributable 

25 to near-surface buried metal objects or surface metal (metal objects observed at the surface 

26 such as metal sheeting). 

27 2.1 .I .3 Ground Penetrating Radar - Site 4 

28 TheGPR survey was performed using a Subsurface Interface Radar (SIR) from Geophysical 

29 Survey Systems, Inc. This instrument radiates a 500 Mhz electromagnetic pulse from a 

30 transmitter antenna into the earth and receives a reflection of the pulse via a receiving 

31 antenna. The reflections are caused by interfaces at which changes in the electrical 

2-2 DRAFT 027.. 
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1 properties occur. The depth of the penetration of the radar signal is inversely proportional 

2 to the conductivity of the soil. As a result, electrically resistive earth materials such as 

3 coarse-grained, unsaturated, sediments allow deep penetration and finer-grained soils 

4 (clays and silts), reinforced concrete and shallow groundwater attenuate the signal. The 

5 surveyed area of Landfill D consists of fill (including concrete), therefore, the penetration 

6 depth was limited to approximately 10 ft. The GPR survey at Landfill D was conducted 

7 along the grid established in the cleared area of the site. Readings were taken 

8 approximately every ten feet along each grid line. 

9 2.1.2 Surface Soil Sampling 
10 At both sites surface soil samples were collected using a stainless steel spoon and bowl 

11 following protocols described in the work plan. The objective of the surface soil sampling 

12 was to obtain analytical data for use in the human health risk assessment. Samples were 

13 analyzed for TCL organic constituents, TAL metals, and total phosphorus. 

14 2.1.2.1 Site 3 

15 Seven surface soil samples were collected at Site 3 at the locations shown on Figure 2-3. 
.,w 

16 With the exception of two samples (SJSO3-SSOl and SJSO3-SSO5), the samples were collected 

17 at locations considered to be potentially within the landfill boundary. 

18 2.1.2.2 Site 4 

19 Ten surface soil samples were collected at Site 4 at the locations shown on Figure 2-A:. One 

20 sample, SJSO4SSO1, was collected north of the Landfill D in an area considered to outside of 

21 the landfill boundary. Another sample, SJSO4-SS03, was collected outside of the suspected 

22 landfill area, south of the site. The remaining samples were collected within the suspected 

23 landfilled area. 

24 2.1.3 Subsurface Soil Sampling 
25 The investigations at both sites included the collection of subsurface soil samples for 

26 chemical analysis and for description and soil classification. Samples collected for chemical 

27 analysis were obtained using a truck-mounted, hydraulic, direct push technology (DF’T) 

28 probe. During monitoring well installation (see Section 2.1.3) soil borings were drilled with 

29 - %“i hollow stem augers and samples were collected using standard split spoon sampling 
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1 devices for lithologic classification. These subsurface soil sampling events are described 

2 below. 

3 

4 

5 

6 

7 

8 

9 
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14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

2.1.3.1 DPT Soil Sampling 

CH2M HILL contracted with Envirosurv Inc., of Fairfax Virginia to conduct subsurface soil 

sampling using a hydraulic DPT probe at both sites. Soil samples were collected using a 4-ft 

long by Z-inch outside diameter (O.D.) MacroCore sample barrel equipped with acetate 

liners. Use of the liners allowed visual inspection of the soil cores. The objective of the soil 

sampling was to collect soil from just above to the water table. Two samples at Site 3 were 

collected as composite samples from ground surface to four feet. These samples were 

collected specifically for ecological risk assessment purposes. If additional volume was 

needed to meet sampling requirements, a second core was obtained adjacent to the first at 

the same depth. A description of the materials encountered in each boring is listed in 

Appendix B. 

2.1.3.1.1 Site 3 

A total of seven subsurface soil samples were collected from the locations shown on Figure 

2-5. The sampling locations were selected to include one location (SJS03-SBOl) considered 

to be outside of the site boundary, as well as samples throughout the suspected landfilled 

area. Samples were analyzed for TCL organic constituents, TAL metals, and total 

phosphorus. The two composite samples collected for use in the Ecologicial Risk 

Assessment were also analyzed for total organic carbon. 

2.1.3.1.2 Site 4 

Subsurface soil sampling with the DPT probe was conducted at three locations at Site 4 

(Figure 2-6). One location was selected to be outside the landfill boundary (SJS04SBOl). 

The other two samples were collected along the southeastern edge of the landfill adjacent to 

Patrol Road. The Work Plan identified ten sampling locations for Site 4, however samples 

could not be collected on the landfill itself due to the density of concrete and other rubble, 

as well as the suspected presence of unexploded ordnance within the landfill. Samples 

were analyzed for TCL organic constituents, TAL metals, and total phosphorus. 

2.1.3.2 Split Spoon Soil Sampling 

Under the direction of a CDM Federal geologist, American Environmental Drilling Services 

(AEDS), a subcontractor, drilled and sampled soil borings at each monitoring well location 

2-8 DRAFT 027.. 
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12 

at both sites. At each monitoring well location, split spoon samples were collected for 

description and soil classification. Periodic monitoring for organic vapors with an 

photoionization detector also was performed. Samples were collected approximately every 

five feet to a depth of 14 ft during the installation of shallow monitoring wells. During 

installation of deep (Yorktown Aquifer) monitoring wells, split spoon samples were 

collected continuously from approximately the depth of the deepest sample collected at the 

shallow monitoring well location (approximately 14 ft) to the final well depth 

(approximately 60 ft). At Site 4, one borehole was sampled continuously to a depth of 91 ft 

in order to better define the stratigraphy at the Base. Data collected during logging of these 

boreholes was used to design the monitoring wells, i.e., select the depth of well screens and 

determine where to set isolation casing in deep wells (see Section 2.1.4). Boring logs 

generated from the lithologic sampling are compiled in Appendix C. 

.._ ..~ 

13 2.1.4 Monitoring Well Installation and Sampling 
14 Four shallow and two deep monitoring wells were installed and sampled at each site. 

15 Shallow monitoring wells were designed to sample the uppermost saturated zone 

16 encountered, while the deep monitoring wells were designed to sample groundwater in the 

17 Yorktown Aquifer. Where they are installed, deep monitoring wells are paired with 

18 shallow wells in order to provide an indication of the vertical profile of groundwater 

19 quality and indication of the vertical gradient. 

20 All monitoring wells are constructed of nominal Z-inch diameter PVC well riser and lo-slot, 

21 lo-ft long PVC screen. Details of well construction are provided in the Sampling and 

22 Analysis Plan (SAP) included in the Work Plan (CH2M HILL, 1997). Monitoring well 

23 construction diagrams are compiled in Appendix D, and construction details are shown on 

24 Table 2-1. 

25 All monitoring wells were developed by surging with a surge block assembly and pumping 

26 the wells with a submersible pump. Wells were developed until water quality parameters 

27 (pH, specific conductance, temperature and turbidity) had stabilized. 

, -I_ 

28 All wells were sampled during two rounds of groundwater sampling. Round 1 was 

29 conducted in July 1997 and Round 2 was conducted during November 1997. Sampling was 

30 conducted using a decontaminated submersible Grundfos pump, and clean tubing. 
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Monitoring 
Well 

Site 3: 

._ _ 
TABLE 2-1 

MONITORINd WELL CONSTRUCTION DETAILS 

Isolation 
Borehole Casing Riser 

Depth Depth Depth Ground TOC Screened Zone 
(feet) (feet) (feet) Elevation Elevation Elevation 

II-- 
I 

STS03-MWlS t 14.00 I I 3.40 I 12.01 I 11.91 1 S.61 - -1.39 11 

SJS03-MWlD 60.00 22.00 48.00 12.04 12.05 -35.96 - -45.96 
SJS03-MWZS 14.50 3.90 12.84 15.22 8.94 - -1.06 
SJS03-MW2D 62.00 29.00 49.00 12.41 14.73 -36.59 - -46.59 
SJSO3-MW3S 14.00 3.90 11.31 13.4s 7.41- -2.59 
SJSO3-MW4S 14.50 3.10 12.64 15.09 9.54 - -0.46 
Site 4: 

I STSO4-MWlS I 15.00 I 3.90 I 10.47 I 13.02 1 6.57 - -3.43 II 

Il.,” I A”., I IJ.JL , -31.L--el 
SJSW-MWlD 91.00 28.00 n7 an I in 7 I 12 ‘19 

SJSO4-MW2S 14.00 3.50 9.36 11.4s 
SJSO4-MW3S 14.00 3.40 4.19 6.67 
S JSO4-MW3D 60.00 20.00 46.00 2 m c CL 

SJSO4-MW4S 15.00 3.50 I 6.34 I 8.60 1 2.84 - -7.16 



1 Samples were analyzed for TCL organic constituents, TAL metals (filtered and unfiltered), 

2 and total phosphorus. 

3 2.1.4.1 Site 3 

4 The location of the monitoring wells at Site 3 are shown on Figure 2-7. One shallow and 

5 ’ one deep monitoring well are located north of the landfill (SJSO3-MWlS and MWlD) and 

6 the remaining monitoring wells are located southeast, south and southwest of the landfill. 

7 2.1.4.2 Site 4 

8 The location of the monitoring wells at Site 4 are shown on Figure 2-8. One shallow and 

9 one deep monitoring well are located at an upgradient location (SJSO4-MWlS and SJSO4- 

10 MWID). Monitoring wells SJSO4MW3S and -MW3D are located downgradient of the 

11 landfill. One of the other shallow wells is also located downgradient (SJSO4MW2S) and 

12 another (SJSO3-MW4S) is located in an area thought to be downgradient or cross gradient of 

13 the landfill. 

14 2.1.5 Surface Water and Sediment Investigation 
15 Four sediment samples were proposed for each site. Additionally, four surface water 

16 samples were proposed for Site 3 and 3 surface water samples were proposed for Site 4. Due 

17 to dry conditions, only one surface water sample, from Site 4, was collected (See Section 2.2, 

18 Deviation from the Work Plan). Sediment samples were collected with stainless steel bowls 

19 and spoons. The surface water sample was collected directly into the sample jar. Sediment 

20 and surface water samples were analyzed for TCL organic constituents, TAL metals,, total 

21 phosphorus, and total organic carbon 

22 2.1.5.1 Site 3 

23 Four sediment samples were collected from the locations shown on Figure 2-9. These 

24 locations include: 1) the north end of the drainage ditch that runs along the east side of 

25 Patrol Road, upstream of the site (SJSO3-SDOl); 2) the same drainage ditch at a location 

26 downstream of the site (SJS03-SD02) ; 3) an area where ponding of water occasionall:y 

27 occurs in the north-central part of the landfill area (SJS03-SDOG); and 4) a sample from a 

28 drainage ditch that runs along the west side of the site(SJS03-SD03). 
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1 2.1 S.2 Site 4 

2 Four sediment samples were collected from the locations shown in Figure Z-10. These 

3 locations include: the upstream end of the drainage ditch that runs along the east edge of 

4 the landfill (SJSO4SDOl), two downstream locations along the same drainage ditch (SJSO4- 

5 SD02 and SJS04-SD03), and an arm of Blows Creek approximately 200 ft from southwest 

6 edge of the landfill (SJS04SD04). A surface water sample was collected at the Blows Creek 

7 sampling location before the sediment sample was collected. 

8 2.1.6 Geology and Hydrogeology 
9 Data were collected during the field investigation to characterize the geology and 

10 hydrogeology at both sites. The data collection methods and rationale are described below. 

11 The results of the geological and hydrogeological characterization are presented in Section 

12 3. 

13 

14 

15 .-i-.-m” 
16 

17 

18 

19 

20 

21 

22 

2.1.6-l Geology 

The nature of subsurface materials was defined from splitspoon samples which were 

collected during monitoring well installation. At shallow monitoring well locations 

samples were collected at approximately five-foot intervals to total depth. At deep 

monitoring well locations samples were collected continuously from just below the depth of 

the deepest shallow monitoring well sample (about 14 ft) to total depth. A CDM Federal 

geologist logged the boring and provided lithologic descriptions which are in Appendix C. 

Data for the deep geology at the site were combined with that from the other study being 

conducted at the same time (Site 2, Landfill B, and Site 5, Burning Grounds) to provide a 

more complete picture of the site geology. 

23 2.1.6.2 Groundwater Levels 

24 During the field investigation, depth to groundwater from the top of the PVC casing was 

25 measured to the nearest 0.01 ft in each well on site. The top of casing elevations had been 

26 surveyed by PHR & Associates of Virginia Beach, Virginia. This information was used to 

27 determine the depth to the potentiometric surface in each aquifer, and evaluate the 

28 horizontal flow direction and gradient of groundwater. The vertical flow gradient was 

29 evaluated with data from shallow/deep monitoring well pairs. Due to the lack of more 

.‘- ---. 30 than two data points in the deep aquifer, it was necessary to combine the data from that 
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1 aquifer with data from the other sites being investigated at the same time (Site 2, Landfill B, 

2 and Site 5, Burning Grounds), to characterize the hydrogeology of the Yorktown Aquifer. 

3 2.1.6.3 Tidal Study 

4 As part of the groundwater study at Site 2 (Landfill B) located on the northeast corner of 

5 Craddock Street and St. Juliens Avenue (approximately 4000 ft southwest of Sites 3 and 4), 

6 water levels in one shallow and one deep (Yorktown Aquifer) monitoring well were 

7 measured continuously for 79 hours. The objective of the measurements was to document 

8 the tidal influences on both aquifers. Monitoring wells SJSO2MW2S and SJSO2MW2D 

9 were selected for the study. Water levels were measured and recorded by an In-Situ Inc. 

10 Troll 4000 pressure transducer and data logger. 

11 

12 

13 

14 

15 
%lh 

16 

17 

18 

19 

20 

21 

Additional water level measurements were collected manually at these same two wells 

approximately hourly during a lo-hour period during the Round 2 groundwater sampling 

event. Water levels in a shallow and deep monitoring well cluster at Site 5 were als,o 

collected hourly for approximately 10 hours. These readings were collected to see how the 

tides impact water levels at a distance from the Elizabeth River or St. Juliens Creek. 

2.1.7 Surveying 
Following installation of all ground water monitoring wells, the elevations of the ground 

surface and the top of the inner casing (tot) were measured to within 0.01 foot by PHR & 

Associates Virginia Beach, Virginia. The horizontal location of monitoring wells, and other 

sampling locations (surface soil, borings, sediment and surface water) were also measured 

relative to the State Planar System. 

z 2.2 Deviations from the Work Plan Scope 
23 During the field investigation, the scope of work occasionally deviated from the scope 

24 proposed in the work plan. These deviations, their reasons and their impact on the quality 

25 and quantity of data are summarized in Table 2-2. 

027.. DRAFT 2-19 



sm INvESTlGAncN 

TABLE 2-2 
Deviations from Site 3 and Site 4 

Field Investigation Work Plan 

Deviation from Work Plan Reason Impact on Quantity or 
Quality of Data 

Geophysical grid did not Very heavy brush covered Limited geophysical data 
extend over the entire Site 4 significant areas of the along the southern and 
area. landfill. western portion of the site. 

Other data (visual 
inspection and historical 
aerial photographs) 
provide data for the 
unsurveyed areas. 

Cesium proton Cesium magnetometer Higher quality data 
magnetometer was used for detects anomalies over a obtained. 
the magnetometer survey greater width along the 
instead of an EM-61. grid line. 
Did not collected sediment Per agreement with Not considered to be a data 
conductivity readings VADEQ gap. Sediment 
during sampling conductivity is not 

considered standard data. 
Collected three (not 10) Potential for unexploded Less data from within the 
subsurface soil samples at ordnance and very high landfill boundary. In 
Landfill D density of concrete and consideration of the 

other rubble which would potential for buried 
cause DPT refusal. unexploded ordnance, 

further intrusive 
exploration within the 
landfill boundary is not 
warranted. 

Vo surface water collected No surface water available. No surface water data 
It Landfill 3. Only one from Landfill 3. No surface 
Wrface water sample water from drainage ditch 
:ollected from Landfill D on western side of site. 
Ipgradient monitoring Brought sampling locations None. Locations are not 
Nell location and 
associated soil samples at 

! within the St. Juliens Creek within the landfill 
Annex property. Also boundary. 

site 3 were collected closer moved the locations away 
:o the landfill boundary from a railroad track. 
:han proposed in the work Locations are not within 
)lan. the landfill boundaries. 
.solation casing installed in Confining clay unit found None. 
dl deep monitoring wells at all locations. 
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<SW’-.. 1 3. Remedial Investigations Results 

A description of the geology and hydrogeology, and an evaluation of the analytical results 

of the surface and subsurface soil, groundwater, sediment and surface water samplles for 

Sites 3 and 4 are presented in this section. For easy reference, the information is presented 

by site. Some information, including base-wide geology and hydrogeology, and the criteria 

used to evaluate the analytical data, is common to both sites and is discussed in Section 3.1 

and Section 3.2. The site-specific analytical results discussion includes an evaluation of the 

nature and extent of contamination. The site-specific results of the Site 3 investigation are 

discussed in Section 3.3 and the results for Site 4 are found in Section 3.4. 

10 Information that pertains to the climate, meteorology, and geology and hydrogeology of the 

11 Chesapeake region is described in the Work Plan. This information is not repeated in this 

12 RI report. 

/-.‘c1 13 3.1 Base-wide Geology and Hydrogeology 
14 

15 

16 

17 

18 

19 

20 

21 

22 

Concurrent with the Site 3 and Site 4 RIs, two additional sites at St. Juliens Creek, Landfill B 

(Site 2) and the Burning Grounds (Site 5) were also investigated. Geologic and 

hydrogeologic data from the four sites can be combined to obtain a broader picture of the 

geologic and hydrogeologic characteristics at the Base. This is particularly useful for the 

deeper stratigraphy and Yorktown Aquifer because only two deep borings which were 

converted to monitoring wells were completed at each site. Additionally, a study of the 

tidal influence on the groundwater levels was only conducted at Site 2 (approximately 4000 

ft southwest of Sites 3 and 4) but is likely to be indicative of the conditions elsewhere on the 

base. 

23 The location of all the deep borings drilled at the base during the four investigations are 

24 shown on Figure 3-l. 

25 3.1.1 Geology 
26 St. Juliens Creek Annex is located in the Atlantic Coastal Plain Physiographic Province. The 

27 geology consists of a wedge of unconsolidated units that dips and thickens to the east and 

28 extends approximately 20 miles east of the Base to the Atlantic Ocean. These 
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REMEDIAL INVESTlEiATlON RESULTS 

1 unconsolidated units overlie basement rocks which consist of Triassic sedimentary rock and 
/IL ___ 

2 Paleozoic igneous and metamorphic rocks. The depth to the basement in the St. Juliens 

3 Creek Annex area is approximately 2000 ft. A more detailed description of regional geology 

4 and hydrogeology can be found in the RI Work Plan (CH2MHILL, 1997). 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

., “-. 16 

The stratigraphy encountered during the RIs at St. Juliens Creek Annex includes (in 

ascending stratigraphic order) the uppermost part of the Pliocene age Yorktown Formation, 

the Pleistocene Sand Bridge Formation and Norfolk Formation, and Holocene alluvial 

deposits. The uppermost part of the Yorktown Formation may, in some places, be 

lithologically similar to the Norfolk Formation. Additionally, the Norfolk may be absent 

over highs in the Yorktown Formation (Oaks, 1964). For these reasons, no attempt is made 

in this report to strictly classify sedimentary units into their respective formations. For 

purposes of this report, the stratigraphy is divided into two units, the Yorktown Formation, 

and Post-Pliocene Sediments. It should be noted the Yorktown Formation, as defined in this 

report, may not correspond strictly to the published definition of the unit. Instead it is 

defined on the basis of an easily identifiable, laterally continuous upper clay unit. The 

stratigraphic units used in this report are defined below. 

17 3.1.1.1 Yorktown Formation 

18 Regionally, the Yorktown Formation consists of massively bedded, compact, greenish grey, 

19 fossiliferous fine sand and clay (Barker and Bjorken, 1978; Oaks, 1964). The sand is 

20 characteristically greenish due to the presence of glauconite. The top of the Yorktown 

21 Formation is typically found at depths of 20 to 100 ft. 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

At the Base, the Yorktown Formation generally consists of a bluish to greenish gray stiff 

clay with interbedded fine quartz sand. The top of the Yorktown Formation is defined by a 

laterally continuous clay. This clay is found at depths ranging from 14.5 ft at the 

upgradient monitoring well location at Site 5 (Burning Grounds) (SJSOS-MWlD) to 40 ft at a 

deep monitoring well, SJS02MW2D, at Site 2 (Landfill B). Typically, the Yorktown 

Formation is deeply dissected and modern drainage systems have been superimposed over 

the older channels (Oaks, 1964). Figure 3-2 is a contour map of the top of the Yorktown 

Formation at the Base. The elevation of the top of the unit drops from -8 ft mean sea level 

(msl) upgradient of Site 5 to -29 ft msl downgradient of Landfill D, adjacent to the South 

Branch of the Elizabeth River and -35 ft msl along St. Juliens Creek (Site 2). 
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REMEDIAL itwsntmm RESULTS 

1 The locations of three geologic cross sections generated from data collected during the RIS 

2 are shown on Figure 3-3. As shown on cross-sections A-A’, B-B’, and C-C’ (Figures; 3-4 

3 through 3-6), the upper Yorktown Formation clay is generally between 9 and 28 feet thick 

4 and is generally underlain by a sand, silty or clayey sand, or silt. At one location, the 

5 upgradient deep monitoring well at Site 4 (Landfill D), the boring extended to a depth of 90 

6 ft in order to better define the stratigraphy at the Base. At that location, only a relatively 

7 thin (1 ft) zone of sand was encountered. As documented at other locations, the sand hkely 

8 contains some glauconite which would account for the distinct greenish color (Oaks, 1964). 

9 At some locations, the sand was completely penetrated and was found to be underlain by 

10 clay or gravely clay. 

11 3.1.1.2 Post-Pliocene Sediments 

12 The surficial geology of St. Juliens Creek Annex, as mapped by Barker and Bjorken (1978), 

13 consists generally of the Sand Bridge Formation. Additionally, Holocene alluvium is 

14 present along the flood plain of Blows Creek. However, examination of historical aerial 

15 photographs indicate that significant portions of the Site 3 (Landfill C) area have been filled 

16 with hydraulic dredge material from the South Branch of the Elizabeth River. Fill material 

17 (including brick, gravel, and glass fragments) was also encountered in shallow borings 

18 adjacent to Landfill D. 

19 The post-Pliocene sediments (i.e. those overlying the Yorktown Formation clay) generally 

20 consist of clay, silty sand, and sand. In some borings, lenses of coarse sand and shell 

21 fragments were encountered. 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3.1.2 Hycirogeology 
Generally, the hydrogeology at St. Juliens Creek Annex can be characterized as cons.isting 

of the Yorktown Aquifer and a Water Table Aquifer. The two aquifers are separated1 by the 

upper Yorktown Formation clay unit. The characteristics of each, as determined through 

this RI, are discussed below. In addition to these two continuous aquifers, there is evidence 

of perched water-bearing zones at Site 3 and, perhaps, local intermediate semiconfined 

water bearing zones between the Yorktown and the Water Table Aquifers. These loc#al 

water bearing zones are discussed in more detail in the site-specific hydrogeologic 

descriptions (Sections 3.3.2 and 3.4.2 for Site 3 and Site 4 respectively). 
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1 3.1.2.1 Yorktown Aquifer 

2 Regionally, the Yorktown Aquifer consists of the major water-bearing zones found in the 

3 upper 50 to 100 ft of the Yorktown Formation and is separated from the overlying Water 

4 Table Aquifer by 20 to 40 ft of silt, clay and sandy clay (Siudyla et al., 1981). This silt and 

5 clay unit is present across St. Juliens Creek Annex (see Figures 3-4,3-5, and 3-6). Also on a 

6 regional scale, three water-bearing sand, gravel and shell beds have been defined within the 

7 Yorktown Aquifer. 

8 At the Base, the Yorktown aquifer is defined as the uppermost significant water-bearing 

9 sand, silty sand or clayey sand unit encountered in Yorktown Formation. This aquifer is 

10 considered to be confined or semiconfined by the overlying clay. 

11 Only water level measurements from the July 1997 sampling event are used to evaluate 

12 vertical gradients because water levels in the monitoring well clusters were measured at 

13 approximately the same time during that sampling event. During the November 

14 groundwater sampling event, water levels for all deep wells were measured within one 

15 hour and levels in all shallow wells were measured within one hour, however water levels 

16 in clustered wells may have been measured as much as two hours apart. Given the tidal 

17 influence (see below), that time difference may be significant. 

18 Vertical gradients observed at well clusters across the site are both upward and downward. 

19 The gradient is upward or slightly downward at the locations nearest the surface water 

20 (South Branch of the Elizabeth River, St. Juliens Creek, and Blows Creek), and downward 

21 and or equipotential at locations further from these surface water bodies(upgradient at Site 

22 3,4, and 5). 

23 A potentiometric surface map for the Yorktown Aquifer at the Base is shown in Figure 3-7. 

24 In order to minimize the effect of tidal influences, all measurements were taken within a 

25 35minute period. Groundwater flow within the aquifer at the time of measurement was to 

26 the east in the area south of Blows Creek. In the area of Site 3, groundwater flow is to the 

27 west, northwest and southwest (toward Site 5) and along the northern edge of Blows Creek 

28 the flow direction is to the south and east. Overall, the direction of groundwater flow 

29 would be expected to be east or southeast toward the South Branch of the Elizabeth river. 
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19 At the Base, the direction of groundwater flow within the Water Table Aquifer would be 

20 expected to be toward surface water discharge points such as the South Branch of the 

21 Elizabeth River, St. Juliens Creek, and Blows Creek. The flow directions and gradients 

22 determined at the individual sites are discussed in the site-specific RI results sections below. 

23 

24 

25 

26 

27 

28 

29 

30 

31 

The horizontal flow gradient is approximately 0.0003 ft/ft south of Blows Creek, in the 

vicinity of Site 2. The gradient in the area of Site 5 varies considerably but is similarly flat. 

Due to the effects of tides, it can be expected that both the direction of groundwater flow 

and the gradient will vary over time. 

3.1.2.2 Yorktown Aquitard 

For purposes of this report, the Yorktown Aquitard is defined as the uppermost clay unit of 

the Yorktown Formation (see Figures 3-4,3-5, and 3-6). Across the Base, this unit has a 

thickness that ranges from approximately 9 to 29 ft. It is thinnest adjacent to the South 

Branch of the Elizabeth River (9 ft thick at SJSO4MW3D) and St. Juliens Creek (11.5 ft at 

SJSOZ-MWZD): At the Base, the vertical gradient across this aquitard ranges from -0.156 

ft/ft (downward) at monitoring well cluster SJS03-MWlD/lS to +0.058 ft/ft (upward) at 

monitoring well cluster SJSO5-MWZD/ZS, near Blows Creek. The data used to determine 

the vertical gradients are presented in Appendix E. 

3.1.2.3 Water Table Aquifer 

The Water Table Aquifer as described by Siudyla et al. (1981), consists of beds and lenses of 

sands, silty sands, clayey sands, gravel, and shells overlying the upper Yorktown Formation 

clay. The aquifer is very heterogeneous due to the complex marine estuarine environments 

in which the sediments were deposited. 

3.1.2.4 Tidal Study 

A study was conducted as part of the RI to determine if water levels in both aquifers are 

tidally-infhrenced. In July 1997 water levels were measured every 10 minutes for 79 hours 

in monitoring wells SJSOZ-MWZD and SJSOZ-MWZS, screened in the deep and shallow 

aquifers respectively, adjacent to St. Juliens Creek, a tidally infhrenced surface water body. 

The data from the shallow monitoring well could not be used. The well had been purged 

dry during well development several days before the tidal study measurement period. The 

monitoring well is extremely slow to recover and, consequently, the data show only that the 

well continued to recover during the 79 hour period of measurement. The water level 
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measurements for the deeper well are plotted in Figure 3-8 along with the tidal data from 

Sewells Point, Virginia (located approximately 12 miles north of St. Juliens Creek Annex at 

the point where the Elizabeth River discharges to the James River) provided by the National 

Oceanic and Atmospheric Administration. The data clearly show a correlation between the 

tides and the potentiometric surface of the deep aquifer. A change in tides of 

approximately 1.1 feet results in a change of approximately 0.7 ft in the potentiometric 

surface in well SJSOZ-MWZD. Also of interest is the delay in aquifer response of about 6.5 

hours. 

9 To evaluate the tidal influence in the shallow aquifer, and the tidal influence in both 

10 aquifers at a distance from the surface water bodies, a limited series of water levels ‘were 

11 collected manually during the November 1997 sampling event. The monitoring wells 

12 selected, and the objective in collecting data from those wells shown in Table 3-1. 

.XXI 

13 

14 

15 

16 

17 

18 
^ ‘-... 

19 

20 

Table 3-1 
Monitoring wells used in Limited Tidal Study, November 1997 

Monitoring Objective Measurement 
Well Date 

SJSO2- Check tidal influence in Water Table Aquifer November 4,1997 
MWZS adjacent to St. Juliens Creek. 
SJSOZ- Check tidal influence in Yorktown Aquifer adjacent November 4,1997 
M-WZD to St. Juliens Creek concurrent with Water Table 

Aquifer. 
SJSOZ- Check tidal influence in Water Table Aquifer at November 5,1997 
MW3S moderate distance from St. Juliens Creek. 
SJSOS- Check tidal influence in Water Table Aquifer at November 4,1- 
MWlS furthest point from surface water bodies. 
SJSO5- Check tidal influence in Yorktown Aquifer at November 4,lw 
MWlD furthest point from surface water bodies. - 

The water level measurements collected from these wells in November 1997 are shown in 

Table 3-2, and are plotted in Figure 3-9 (Site 2) and Figure 3-10 (Site 5). The water levels 

were collected over a time period of approximately 10 hours, and some general conclusions 

can be drawn from the data. In Figure 3-9 it can be seen that both aquifers, immediately 

adjacent to St. Juliens Creek, are tidally influenced. Although the data from monitoring 

well SJSOZ-MWZS are somewhat erratic, the change in water level appears to be 

approximately the same for the shallow and deep aquifers. However, the impact in ,the 

Water Table Aquifer lags behind the impact in the Yorktown Aquifer by about three hours. 
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REMEDIAL INVESTlCWlCN RESULTS 

TABLE 3-2 
WATER LEVELS MEASURED DURING TIDAL STUDY 

NOVEMBER 4,1997 
MONITORING WELL LOCATIONS 

S JSOS-MWlS SJSOS-MWlD SJSOZMW2S SJSO2.-MW2D 
Time Water Time Water Time Water Time ‘Water 

Level Level Level Level 
Elevation Elevation Elevation Elevation 

0744 5.74 0744 1.66 0737 -0.33 0737 1.84 
0844 5.74 0844 1.66 0837 -0.42 0837 1.93 
0945 5.74 0945 1.66 0938 -0.31 0938 2.10 
1044 5.74 1044 1.67 1037 -0.33 1038 2.19 
1240 5.73 1240 1.69 1236 -0.30 1236 2.17 
1335 5.75 1335 1.69 1335 -0.30 1335 2.07 
1439 5.77 1440 1.69 1434 -0.42 1433 1.97 
1528 5.66 1529 1.66 1536 -0.43 1535 1.83 
1634 5.70 1635 1.67 1641 -0.43 1640 1.72 
1750 5.68 1750 1.63 1745 -0.46 1745 1.68 
1851 5.67 1850 1.63 1843 -0.47 1844 1.73 

, 
1 

2 

3 

4 

5 The water level changes observed in the monitoring well cluster at Site 5 (SJS05-MWlD/S) 

6 are plotted on Figure 3-10. The tidal influence in these wells is smaller than that observed at 

7 Site 2, adjacent to St. Juliens Creek. The maximum observed changes in the Yorktown and 

8 Water Table Aquifers are 0.06 ft and 0.11 ft, respectively. Although the readings are 

9 somewhat erratic, the high water level reading in both aquifers appears to lag behind the 

10 high reading in the aquifers closer to the creek (Site 2). 

11 

12 

By comparing the data from the two shallow wells, it appears that at a relatively short 

distance from the creek (approximately 130 ft) the tidal effect in the Water Table Aquifer is 

significantly dampened. In monitoring well SJSO2-MW3S, the observed change in water 

level was 0.06 ft. as compared with 0.5 ft in SJSOLL-MW2S. 

The observed changes in the Water Table Aquifer at Site 5 would not be sufficient to cause a 

reversal in groundwater flow direction at the site. 
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20 In the following discussion of analytical data, only COPCs that were detected in the 

21 samples are considered. The analytical results for these constituents are presented in tables 

22 in each subsection. Some naturally abundant inorganic constituents that are routinely 

23 screened out of the COPC lists in the Ecological and Human Health Risk Assessments have 

24 not been included in the tables, even though they have been detected. These constituents 

25 include calcium, magnesium, sodium, and potassium. The discussion in the text focuses on 

26 the presence and distribution of COPCs. Only COPCs are shown on the figures. Generally, 

27 COPCs are presented on two figures for each medium: one for organic COPCs and one for 

28 inorganic COPCs. In the discussion of some media, the concentrations of the COPCs are 

29 compared to typical values for that media. In the case of surface soil, the data are compared 

30 to ranges of concentrations of metals found to occur naturally in soils of the eastern United 

31 States (Shacklette and Boemgen, USGS 1984). For groundwater, standard water quality 

32 parameters (pH, specific conductance, iron and manganese) are compared to published data 

3.2 Development and Use of Contaminants of Potential 
Concern (COPCs) 

The results of the sampling and analysis programs are presented for those contaminants 

determined to be Contaminants of Potential Concern (COPCs) by either the Human Health 

Risk Assessment (HHRA) (Section 5.0) or the Ecological Risk Assessment (CDM 1998). 

COPCs are contaminants that are present in a given medium at concentrations that exceed 

screening levels. In the risk assessment, COPCs are further screened to determine which, if 

any, of the COPCs contribute significantly to site risk. COPCs were developed for each 

medium (i.e., surface soil, subsurface soil, groundwater, sediment, and, if applicable, 

surface water), at each site. A description of how these COPCs were derived is found in 

Section 5.0 of this report and in the Ecological Risk Assessment report (CDM 1998). In 

general, COPCs are constituents detected at concentrations above USEPA Region III Risk- 

Based Screening (RBC) Levels, and Region III USEPA Biological Technical Assistance 

Group (BTAG) levels for soil; RBC levels and Federal Maximum Contaminant Levels 

(MCLs) and Virginia Department of Environmental Quality Groundwater criteria for 

groundwater, BTAG levels for sediment; and BTAG and Federal Ambient Water Quality 

Criteria (AWQC) for surface water. The Human Health screening levels can be found in 

Appendices H and I of this RI, and the BTAG and AWQC screening levels can be found in 

the Ecological Risk Assessment. 
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1 for the Water Table and Upper Yorktown Aquifer in the four-cities (Norfolk, Portsmouth, 
,^ ‘* . 2 Virginia Beach and Chesapeake) area in which the site is located (Siudyla et al., 1981). 

3.3 Site 3 Remedial Investigation Results 
The results of the geologic, hydrogeologic, geophysical, and analytical investigations, at Site 

3 are presented and discussed below. 

6 

7 

8 

9 

10 

11 

3.3.1 Site 3 Geology 
Previous to the Site 3 RI, no site-specific geologic data were available for the site. The 

geologic data obtained during this investigation provide important information on the 

stratigraphy and hydrostratigraphy at the site. The identification of water-bearing and 

confining units at the site will allow an assessment of the potential for off-site migration of 

COPCS. 

12 

13 

14 
I ‘, 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

The geology of Site 3 was determined by analyzing the boring logs completed during the 

drilling and installation of the four shallow and two deep monitoring wells. The geologic 

units encountered at Site 3 during the RI are listed and described below. 

3.3.1.1 Yorktown Formation 

The stratigraphy at Site 3 is shown in cross-sections A-A, B-B, and C-C, (Figure 3-4 through 

3-6). The top of the Yorktown Formation is defined by a greenish-gray clay encountered 

between elevations of -8 and -10 ft msl. The Yorktown Formation clay is approximately 25 ft 

thick at Site 3 and is underlain by fine sand, clay and clayey sand. As shown on Figure 3-4 

(cross section A-A’), the sand content of the unit decreases to the south. Although there are 

no deep borings in the western part of the site, the upgradient deep well at Site 5 also 

contains a sand-rich unit which may indicate less clay under the western portion of Site 3 

(see Figure 3-5 cross section B-B’). The full thickness of the unit was not penetrated during 

the site investigation, but at Site 3 the Yorktown Formation has a minimum thickness of 

about 40 ft. 

26 

27 

3.3.1.2 Post-Pliocene Sediments 

28 
-. 

29 

Overlying the Yorktown Formation clay at this site is a 7 to 9 ft-thick interval of fine sand 

(Figure 3-4, cross-section A-A’). This sand unit appears to be continuous across the site 

although in the area of SJS03-MW3S and SJSO3-MW4S there is an increase in silt content. 

REMEDIAL INVESTlGATlON RESULTS 
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The sand is overlain by a 7 to 14 ft of silt, clay, and silty clay, with minor silty sand (SJSOS- 

MW3S). Historical aerial photographs taken in 1949 indicate that the majority of Site 3 is 

covered with hydraulic dredge material (presumably from the South Branch of the 

Elizabeth River). The upper silt and clay units encountered at the site may be this material. 

On the photographs, the northernmost b.oring location, SJSO3MWlS appears to be outside 

of the dredge disposal area. 

3.3.2 Site 3 Hydrogeology 
Shallow and deep monitoring wells installed at Site 3, provide data to interpret 

hydrostratigraphy and some groundwater flow characteristics. These data can be used for 

evaluation of the fate and transport of COPCs. The hydrostratigraphic units identified at 

Site 3 during the RI are listed and described in the following sections. 

3.3.2.1 Yorktown Aquifer 

The Yorktown Aquifer is encountered at depths of 45 to 48.5 ft at Site 3 and the 

potentiometric surface of the Yorktown Aquifer is found at an elevation of 1 to 2 ft msl. 

The Base-wide potentiometric surface map (Figure 3-7) indicates that the direction of 

groundwater flow in Yorktown Aquifer at Site 3 is west and northwest. In addition, the 

flow gradient is very low (approximately 0.0002 ft/ft). The tidal study conducted at other 

sites on the Base indicates that water levels could change throughout the day. The water 

level change would be expected be greater and occur earlier in the portion of the aquifer 

closer to the South Branch of the Elizabeth River. For this reason the direction of the flow 

may change throughout the day in response to the tides. 

3.3.2.2 Yorktown Clay Aquitard 

The upper clay of the Yorktown Formation serves as a confining unit to the Yorktown 

Aquifer at this site. At Site 3 the clay is found at an elevation of approximately -8 to -10 ft 

msl and has an average thickness of about 25 feet. The vertical hydraulic gradient across 

this clay downward at approximately 0.28 ft/ft at the SJS03-MWlS/MWlD well cluster. 

3.3.2.3 Water Table Aquifer 

Four shallow monitoring wells were installed at Site 3 with the intent to screen and sample 

the Water Table Aquifer. Evaluation of the stratigraphic and water level data indicates that 

two of the shallow wells (SJS03-MW4S and SJSO3-MW2S) are likely screened in a perched 

water zone (see section 3.2.2.3). Because there are only two shallow monitoring wells 

, , . ...> 
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screened in the Water Table Aquifer, the potentiometric surface of the aquifer at Sit:e 3 could 

not be drawn. It is noted, however, that the bottom foot of screen at SJSO3-MW2S does 

appear to have penetrated the bottom clay lens (see Figure 3-5, Cross Section B - B’). If this 

well is screened in the true Water Table Aquifer, the direction of flow in the aquifer is 

toward the northwest. Although this direction is away from the South Branch of the 

Elizabeth River, the assumed discharge point for the shallow aquifer, the direction Iof 

groundwater may reverse at the site during some part of the tidal cycle (no data were 

collected at this site as part of the tidal study). Alternatively, if it is assumed that SJSO3- 

MW2S is perched, the direction of groundwater flow can only be estimated from the data 

from two wells (SJSO3-MWlS and SJSO3-MW3S). In that case the upgradient well would be 

SJS03-MWlS and ground water would flow to the southwest, south or southeast. 

_.. 

12 3.3.2.4 Perched Water Zone 

13 Water level data from Site 3 indicates the presence of a perched water zone at two of the 

14 four shallow well locations. At both SJSO3-MW4S and SJSO3-MW2S the wells are screened 

15 in a sand lens between two clay lenses (see Figure 3-5, cross-section B-B’). Water levels in 

16 these wells during the July sampling event were 10.0 and 10.5 ft msl respectively. These 

17 water levels are 1 to 2 ft above those found in the other two shallow monitoring wells at the 

18 site. 

19 3.3.3 Site 3 Results of the Geophysical Survey 
20 The geophysical survey at Site 3 was performed to determine the landfill boundaries. The 

21 EM survey, conducted on a 100 ft grid on Landfill C, did not find any anomalies indiicative 

22 of typical landfill materials. Increases in EM readings over some areas of the site are 

23 probably due to changes in the salt or clay content of the soil or groundwater. These 

24 relatively large areas may be due to the hydraulic dredge deposits of relatively higher salt 

25 content in these areas. A linear anomaly extending between the radar testing facilities 

26 corresponds to a known utility line. Appendix A contains a copy ERT’s report on the 

27 geophysical survey. 

28 3.3.4 Site 3 Soil Analytical Results 
29 The analytical resuhs for surface and subsurface soil samples collected at Site 3 are 

-. 30 discussed below. The discussions refer to COPCs which were derived from the human 
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1 health and ecological risk assessments for Site 3. The list of COPCs for subsurface and 

2 surface soil differ based on the potential exposures. 

3 3.3.4.1 Site 3 Surface Soil 

4 The nature and extent of the surface soil COPCs at Site 3 (Landfill C) are discussed below. 

5 3.3.4.1.1 Nature and Extent of COPCs at Site 3 

6 The COPCs for surface soil at Site 3 are listed in Table 3-3 and the distribution of organic 

7 and inorganic COPCs at Site 3 are shown in Figures 3-11 and 3-12 respectively. Table 3-4 

8 presents the analytical data for all COPCs in the surface soil. Results of analyses for all 

9 samples from Site 3 are compiled in Appendix F. 

10 The organic COPCs detected in surface soil at Site 3 include 16 SVOCs, two pesticides and 

11 one PCB (Aroclor-1254). The inorganic COPCs include 14 metals and total phosphorus. 

12 Of the 16 SVOC COPCs, twelve are PAL-Is. The PAHs results are presented as a total PAH 

13 in Figure 3-11. PAHs were found in all samples, with concentrations of total PAH ranging 

14 from 228 J ug/kg (J indicates an estimated value below the instrument quantitation limit) in 

15 sample SJSO3-SSOl to 5929 J ug/kg in the duplicate of SJSO3-SS06. The concentration of 

16 total PAH COPCs is markedly lower in SJSO3-SS02 (335 J ug/kg) than in any of the other 

17 samples except SJSO3-SSOl. Other SVOC COPCs include carbazole (45 J ug/kg in SJSO3- 

18 SS04, and 43 J ug/kg and 130 J ug/kg in SJSO3-SS06 and its duplicate), dibenzofuran (38 J 

19 ug/kg in SJSO3-SS03 and 58 J ug/kg in the duplicate of SJSO3-SSO6), diethylphthalate 

20 (detected only in SJSO3-SSO7 at 79 J ug/kg), and pentachlorophenol (PCP) (detected only in 

21 SJSO3-SS06 and its duplicate at concentrations of 87 J ug/kg and 160 J ug/kg respectively). 

22 The pesticide, 4,4’-DDT was detected at four of the seven samples including SJSO3-SS03 (13 J 

23 ug/kg), SJSO3-SS04 (19 J ug/kg), SJSO3-SS06 and its duplicate (15 J ug/kg and 16 J ug/kg) 

24 and SJSO3-SS07 (130 ug/kg). Dieldrin was only detected in SJSO3-SS07 at a concentration of 

25 5.3 J ug/L. Aroclor 1254, the only PCB identified as a COPC, was found in one sample 

26 (SJSO3-SS04) at a concentration of 100 ug/kg. 

27 In addition to the organic COPCs, other organic compounds were detected in some of the 

28 samples. Two VOCs, toluene (detected only in SJSO3-SSO5 at a concentration of 2 J ug/kg) 

29 and tetrachloroethene (detected at a concentration of 2 J ug/kg in both SJSO3-SSOl and 

30 SJSO3-SS02) were detected. Non-COPC pesticides detected in the samples include the 
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Table 3-3 
Site 3 Surfac 

3rganic Contaminants 

k,4’ - DDT 
Qroclor-1254 
tithracene 
3enzo(a)Anthracene 
3enzo(a)Pyrene 
~enzo(b)Fluoranthene 
Benzo(k)Pluoranthene 
Benzo(g,h,i)Perylene 
Carbazole 

ZZZZuan 
Dieldrin 
Diethylphthalate 
Fluoranthene 
Indeno(l,2,3-cd)Pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrene 
Pyrene 

Inorganic Contaminants 

Total Phosphorous 
Aluminum 
Arsenic 
BariIlIlI 
Beryllium 
chromium 
Copper 
h-on 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 

ioil COPCs 
lasis for inclusion as a COPC 

Zinc 1 BTAG 
BTAG= Region III BTAG Screening Levels (August 9,1995 Revision). 
RBC = EPA. 1997. Region III Updated Risk-Based Concentration Table. October, 1997. 
SSL= EPA, 1997. Soil Screening Levels as presented in Region III Updated Risk-Based 
Concentration Table. March, 1997. 

3TAG 
STAG 
STAG 
STAG, RBC 
STAG, RBC 
JTAG, RBC 
3TAG 
3TAG 
3TAG 
3TAG 
3TAG 
EL 
3TAG 
3TAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 

BTAG 
BTAG, RBC 
RBC 
SSL 
BTAG, RBC 
BTAG 
BTAG, RBC 
BTAG 
BTAG 
BTAG, RBC 
BTAG 
BTAG, SSL 
BTAG 
BTAG, RBC 
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REMEDIAL lNVESTGATlCf4 RESULTS 

4 

5 

6 

7 

8 

9 

10 

11 which fall within the observed ranges listed in Table 3-5 include: aluminum (detected in all 

12 the samples at concentrations ranging from 3310 mg/kg (SJSO3-SS02) to 21,400 mg/kg 

13 (sJso3-sso5)), arsenic (detected in all samples at concentrations ranging from 1.3 J mg/kg in 

14 SJSO3-SSOl to 13.9 L mg/kg in SJSO3-SSO5), barium (at concentration ranging from 14.6 

15 mg/kg in SJSO3-SS02 to 211 mg/kg in SJSO3-SSO7), beryllium (ranging from 0.29 J mg/kg 

transformation products of 4,4’-DDT (4,4’-DDD and 4,4-DDE) which were detected in the 

same samples as 4,4’-DDT. The highest concentrations of these pesticides were found in 

SJSO3-SS07. 

Nine of the metals that are COPCs for the surface soils are priority pollutant metals: arsenic, 

beryllium, chromium, copper, lead, mercury, nickel, thallium and zinc. The list also 

includes several metals that are not priority pollutants, including: aluminum, barium, iron, 

manganese, and vanadium. All of the metal COPCs are present at concentrations that are 

within ranges expected in surface soils of the eastern United States. These naturally 

occurring concentrations of metals are documented by Shacklette and Boemgen (1984) and 

are listed in Table 3-5. The metal COPCs that were detected in Site 3 soils at concentrations 

TABLE 3-5 
TYPICAL CONCENTRATIONS OF METALS IN SURFACE SOIL 

EASTERN UNITED STATES 
Observed Range in 
Eastern United States 

Metal (m g/kg) Mean (mgkg) 
Aluminum 7000 - > 100,000 33,000 
Antimony <l - 8.8 0.52 
Arsenic co.1 - 73 4.8 
Barium 10 - 1,500 31 
Beryllium <l-7 0.55 
chromium 1 - 1,000 33 
Cobalt <0.3 - 70 5.9 
Copper <l - 700 13 
Iron 100 - >100,000 14,000 
Lead <lO - 300 14 
Manganese <2 - 7,000 260 
Mercury 0.01 - 2.52 0.081 
Nickel <5 - 700 11 
Phosphorus <20 - 6,800 200 
Thallium 2.2 - 23 7.7 
Vanadium <7 - 300 43 
ZillC <5 - 2,900 40 
- 
From: Shacklette and Boemgen, 1984 
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1 
;.- r ‘-. 

2 

3 

4 
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6 
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8 
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10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

in SJSO3-SS03 to 1.3 mg/kg in SJSO3-SSO7), chromium (detected in all samples at 

concentrations ranging from 6.4 mg/kg in SJSO3-SSOl to 33.9 mg/kg in the duplicate sample 

of SJSO3-SSOG), copper (detected in all samples at concentrations ranging from 5.3 mg/kg in 

SJSO3-SSO2 to 125 mg/kg in SJSO3-SSO7), iron (detected at concentrations ranging from 3440 

mg/kg in SJSO3-SSO2 to 34000 mg/kg inthe duplicate of SJSO3-SSO6), lead (detected in all 

samples at concentrations ranging from 6.7 J mg/kg in SJSO3-SSOl to 240 J in SJSO3-!%07), 

mercury (detected in all samples except SJSO3-SSOl and -SSO2 at concentrations ranging 

from 0.18 mg/kg in SJSOS-SS03 to 0.60 mg/kg in SJSO3-SSOS), manganese (detected !in all 

samples at concentrations ranging from 16 mg/kg in SJSO3-SSO2 to 246 in SJSO3-SSO4), 

nickel (found in all samples except SJSO3-SSOZ at concentrations ranging from 4.9 J mg/kg 

in SJSO3SSO3 to 22.0 mg/kg in SJSO3-SSO7), total phosphorus (detected in all samples at 

concentrations ranging from 2.9 mg/kg at SJSO3-SS06 to 114 mg/kg in the duplicate of that 

sample), thallium (found in only three samples at concentrations ranging from of 0.69 

mg/kg in SJSO3SSO3 to 2.5 mg/kg in SJSO3-SSO5), vanadium (detected in all samples at 

concentrations ranging from 7.9 mg/kg in SJSO3-SSO2 to 79.8 mg/kg in SJSO3-SSOS), and 

zinc (detected in all samples at concentrations ranging from 15.5 mg/kg at SJSO3-SSOZ to 

460 L mg/kg at SJSO3-SS04). 

3.3.4.1.2 Discussion of COPCs in Surface Soil 

The distribution of organic and inorganic COPCs is consistent with the use of the area as a 

former dredge disposal area. The COPCs for soil are those that adhere to soil (clay) 

particles. Typically in dredge disposal areas, clay rich areas are found to contain higher 

concentrations of these contaminants. Although PAHs are found in all samples, the 

concentration of PAHs in SJSO3-SSOl and -SSO2 are an order of magnitude lower tha:n the 

other samples. Examination of historical aerial photographs indicates that location SJSO3- 

SSOl, on the north side of Patrol Road and to the north of Landfill C, probably was outside 

of the dredge disposal area. Similarly sample SJSO3-SSOZ, was located near the edge of the 

dredge disposal area. Additionally, the lower concentrations of contaminants in SJSO3- 

SSO2 may be due to a higher sand content in that area. 

29 The distribution of pesticides is similar to that of PAHs, although no pesticides were found 

30 in samples SJSO3-SSOl, -SSOZ, and -SSO5. The highest concentration and greatest number of 
,z.. 31 different pesticides were found in the sample closest to the radar testing building (SJSO3- 
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1 SSO7) and may indicate that pesticides were applied to the ground in that location as part of ->- 
1 

2 a grounds maintenance program. 

3 Aroclor-1254 was detected in one sample, located in the northeast comer of the site. Some 

4 materials disposed in the landfill (e.g., waste oils) may have been contaminated with PCBs. 

5 PCB contamination does not appear to be widespread, as it was only identified in one 

6 sample. 

7 Although all the’inorganic COPCs detected in surface soil could potentially be present as a 

8 result of disposition in a landfill (particularly in waste oils) or contaminants of dredge 

9 material, all would also be expected to be present in natural soils. The distribution of the 

10 inorganic COPCs is similar to that of the organic COPCs: the lowest concentrations are 

11 generally found in samples SJSO3-SSOl and -SSO2 and the highest concentrations are found 

12 in SJSO3-SSO7. Sample SJSO3-SS04 contained a concentration of zinc (460 mg/kg) that is an 

13 order of magnitude above the other zinc concentrations at the site. Metals, like PAHs, often 

14 adhere to clay particles. 

15 The analytical results confirm the results of the Relative Risk Ranking Study performed by 

16 CHZM HILL (1996). The only organic constituents detected in surface soil in that study 

17 were pesticides (low levels of 4,4’-DDD and 4,4’-DDT) several PAHs and Aroclor -1254 in 

18 one sample located along the road that crosses the site. Concentrations of metals in surface 

19 soil samples of that study were also within the observed range of concentrations in soils of 

20 the Eastern United States. 

21 3.3.4.2 Site 3 Subsurface Soil 

22 Seven subsurface soil samples were collected from Site 3. All samples were collected at 

23 depths shallower than 4 ft, determined in the field to be just above the water table. Two 

24 samples were composite samples collected from depths of 0 to 3 ft specifically to provide 

25 information for the ecological risk assessment. Because the samples were all collected 

26 within essentially the same zone, there is no discussion concerning the variation of 

27 analytical data with depth. 

28 The nature and extent of COPCs in subsurface soil is described and discussed below. 
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REMEDIAL INVESllGATlCN RESULTS 

**..-*_ 
1 3.3.4.2.1 Nature and Extent of COPCs in Subsurface Soil 

2 The COPCs for subsurface soil at Site 3 are listed in Table 3-6, and the distribution and 

3 concentration of organic and inorganic subsurface soil COPCs at Site 3 are shown in 

4 Figures 3-13 and 3-14 respectively. The analytical results for the subsurface soil COPCs are 

5 shown in Table 3-7. Analytical results for all samples and analyses are compiled in 

6 Appendix F. 

Inorganic Contaminants RBC 
Aluminum RBC 
Arsenic RBC 

RBC = EPA. 1997. Region III Updated Risk-Based Concentration Table. October, 1997. 
sSL= EPA, 1997. Soil Screening Levels as presented in Region III Updated Risk-Based 

Concentration Table. March, 1997. 

7 There are only four organic COPCs for the subsurface soil in Landfill C: methylene ‘chloride, 

8 a VOC, and three PAHs: benzo(a)pyrene, benzo(b)fluoranthene, and chrysene. Methylene 

9 chloride was only detected in one subsurface soil sample, SJSO3-SB03, at a concentration of 

10 12 J ug/kg. No COPC PAHs were detected in SJS03-SB03 or -SB04, located along the dirt 

11 road that passes diagonally through the center of the site. In the other samples, total PAH 

12 concentrations ranged from 1110 J ug/kg in SJS03-SB06 to 3030 J ug/kg SJS03-SB02 (located 

13 in the northeast comer of the site). 

.ih 

14 Several other non-COPC organic constituents were detected in the subsurface soil from the 

15 Landfill C. These include carbon disulfide at 8 J ug/kg at SJS03-SBOl, tetrachloroethene at 5 

16 J ug/kg at SJS03-SBOl and 3 J ug/kg in SJS03-SB06, and toluene in SJSO3-SBOl (2 J ug/kg), 

17 the duplicate of SJSO3-SBO5 (2 J ug/kg) and in SJS03-SBO6 (3 J ug/kg). All samples except 

18 SJSO3-SB03 contained two or more PAHs. Total PAH concentrations ranged from 191 J 
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TABLE 3-7 

ST. JULIENS CREEK ANNEX, SITE 3 
SUBSURFACE SOIL COPC ANALYTICAL DATA 
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J = Analyte present. Reported value is estimated; concentration is outside the range for accurate quantitation. 

L = Analyte present. Reported value may be biased low. Actual value is expected to be higher. 

Organic: 

J = Analyte present. Reported value may not be accurate or precise. 



REMEDIAL INVESllGAllON RESULTS 

/-“‘., 
1 ug/kg in SJS03-SB04 to 7180 J ug/kg in the duplicate of SJSO3-SBO5. One non-COPC SVOC, 

2 dibenzofuran, was detected in the subsurface soil at Site 3. This compound was only 

3 detected in the duplicate sample of SJSO3-SB05 at a concentration of 51 J “g/kg. 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 .i ?_ 

Metal COPCs detected in subsurface soil from the Site 3 include two priority pollutant 

metals (arsenic and beryllium) and three non-priority pollutant metals (aluminum, barium, 

and iron). Arsenic was detected in all samples except SJSO3-SB05 at concentrations ranging 

from 0.79 J mg/kg (SJS03-SB03) to 12.3 L mg/kg (SJSO3-SB06). Beryllium was detected in 

SJS03-SB05,-SB06, and -SB07 at concentrations of 0.44 mg/kg, 0.48 mg/kg and 0.51 Img/kg 

respectively. Aluminum was detected at concentrations ranging from 963 mg/kg in SJSO3- 

SB03 to 17100 mg/kg in SJS03-SBOG. Iron was detected in all samples at concentrations 

ranging from 2030 mg/kg in SJSO3-SB03 to 34300 mg/kg in SJS03-SB06. Barium was 

detected in all samples, except SJS03-SB03, at concentrations ranging from 7.2 J mg/‘kg in 

SJS03-SB05 to 67.7 mg/kg in SJSO3-SBO6. Non-COPY metals detected in the subsurface soil 

include antimony, cadmium, chromium, cobalt, copper, lead, mercury, nickel, silver, 

thallium, vanadium and zinc. Total phosphorus was also detected in subsurface soil 

samples. 

17 3.3.4.2.2 Discussion of COPCs in Subsurface Soil 

18 The presence of methylene chloride (as well as other solvents not identified as COPCs) in 

19 the subsurface soil is consistent with the materials reported to have been disposed in 

20 Landfill C. The solvents were detected in borings located in the western half of the site 

21 (SJSO3SBO3 and -SBO6). An alternative explanation for the presence of methylene chloride 

22 in the sample is laboratory contamination. Methylene chloride is a common laboratory 

23 contaminant and was found at a relatively low concentration in the subsurface. In addition, 

24 methylene chloride was detected in laboratory blanks associated with other subsurface soil 

25 samples from Site 3. 

26 The presence of the PAH below ground surface is an indication that soil quality has been 

27 impacted by site activities. In the case of Site 3, source of PAHs could be either the dredge 

28 material placed in this area or landfilling activities (particularly the disposal of waste oils 

29 and sludges). 

. . -. 30 All the inorganic COPCs detected in surface soil could potentially be present as a result of 

31 disposition in a landfill (particularly in waste oils) or as adsorbed onto the clay fraction of 
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dredge spoil material. However, all would also be expected to be present in natural soils. 

The distribution of COPC metals in the subsurface soil does not indicate a clear pattern of 

metals contamination that would be associated with landfilling activities. 

3.3.5 Site 3 Groundwater Analytical Results i ’ 
The four shallow (Water Table Aquifer and perched groundwater) and two deep (Yorktown 

Aquifer) monitoring wells were all sampled during two sampling events: Round 1 (July 

1997) and Round 2 (November 1997). During each sampling round, metals analyses were 

8 performed on both filtered and unfiltered samples. The nature and extent of the 

9 groundwater COPCs at Site 3 are discussed below. 

10 3.3.5.1 Nature and Extent of COPCs at Site 3 

11 Water quality parameters were measured in samples from all wells during Round 1 and 

12 Round 2 of groundwater sampling. The results are shown in Table 3-8. 

13 The COPCs for groundwater at Site 3 are listed in Table 3-9. The distribution of organic 

14 and inorganic groundwater COPCs at Site 3 during Round 1 are shown in Figures 3-15 and 

15 3-16 and during Round 2 in Figures 3-17 and 3-18. Table 3-10 presents the analytical data 

16 from the Round 1 and Round 2 sampling events for all COPCs . Results of analyses for all 

17 samples from Site 3 are compiled in Anuendix F. 

REMEDIAL lWESTlGATlCN RESULTS 

TABLE 3-8 
WATER QUALITY PARAMETERS 

SITE 3 MONITORING WELLS 
Monitoring Temperature PH Specific Dissolved Turbidity 

Well (“Cl Conductance OxytFn w-w 
(umhos/cm2) (% saturation) 

Date: 7197 11/97 7/97 11/97 7/97 11/97 7/97 11/97 7/97 11/97 
MWlS 21.6 19.4 6.97 5.21 NR 1360 8.1 7.94 1 34 
MWlD 19.2 14.6 9.21 8.7 640 545 6.6 3.81 7 10 
MW2S 20.3 19.0 7.28 6.39 NR 4300 6.9 2.23 782 10 

MW2D 18.4 17.1 8.67 7.41 910 1090 10 10.07 46 10 

Mw3s 18.4 18.3 6.38 6.14 2400 2000 5.3 8.66 69 10 

MW4S 19.9 18.2 7.15 6.86 NR 1840. 9.8 2.08 160 10 
hnl NT-ID--- I~ 1 

Note: Round 1 data are dated July 1997 and Round 2 data are dated November 97 
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REMEDIAL INVESTIGATION RESULTS 

XW\ 1 Only one organic COPC, bis(2-ethylhexyl)phthalate, was identified in the shallow 

2 groundwater. This compound was detected in the duplicate of SJS03-GW3S, at a 

3 concentration of 2 J ug/L, and in SJS03-GW4S (during Round 1) at a concentration of 25 

4 ug/L. Several non-COPC organic constituents were detected in groundwater samples from 

5 Site 3. Most of these were detected in sample SJS03-GWlS during Round 1 sampling and 

6 include: acetone (24 ug/L), ethylbenzene (0.6 J ug/L), toluene (0.2 J ug/L), total xylenes 

7 (0.2 J ug/L), 2 methylnapthalene (1 J ug/L), four PAHs (total PAH concentration of 48 J 

8 ug/L), carbazole (2 J ug/L), and dibenzofuran (8 J ug/L). Acetone was also detected in 

9 SJS03-GW2S (8.0 ug/L) and SJS03-GW3S (5 J ug/L). Acenaphthene (one of the PAHs in 

10 SJS03-GWlS) was detected in both SJS03-GW3S and its duplicate at a concentration ‘of 2 J 

11 ug/L). During Round 2 the only non-COPC organic compounds detected were: 

12 acenaphthene (SJS03-GWlS at 4 J ug/L), and acetone (in SJS03-GW2S at a concentra-tion of 8 

13 ug/L, and in SJSO3-MW3S at a concentration of 10 q/L). 

14 

15 
, --.*y 16 

17 

Nine inorganic COPCs were identified for the groundwater: aluminum, arsenic, beryllium, 

chromium, cobalt, iron, manganese, nickel, and vanadium. Four of these metals are Priority 

Pollutants: arsenic, beryllium, chromium, and nickel. Arsenic was detected only in 

unfiltered samples including SJSO4GWlS at a concentration of 4.4 J in Round 1 and in 

Table 3-9 
Site 3 Groundwater COPCs 

Organic Contaminants 

Chloroform 
Bis(2ethylhexyl)phthalate 

Inorganic Contaminants 

Aluminum 
Arsenic 
Beryllium 
chromium 
Cobalt 
Iron 

Manganese 
Nickel 
Vanadium 
REXI = EPA. 1997. Region Ill Updated Risk 

Basis for inclusion as a COPC 

RBC 
RBC 

RBC 
RBC 
RBC 
RBC 
RBC 
RBC 
RBC 
RBC 
RBC 
‘ased Concentration Table. October, 1997 
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TABLE 3-10 

ST. JULIENS CREEK ANNEX, SITE 3 
GROUNDWATER COPC ANALYTICAL DATA 
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5 
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7 
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11 

12 

13 

14 

1 SJSO4GW2S at a concentration of 3.4 J in Round 2. Beryllium was detected in unfiltered 

samples from all shallow wells during at least one round of sampling. Concentrations of 

beryllium in unfiltered samples range from 0.76 J ug/L in SJS03-GWlS (Round 2) to 4 J 

ug/L in SJS03-GW2S (Round 2). Beryllium was also detected in filtered samples from 

Round 2 samples from SJS03-GW2S (1.9.J ug/L) and SJS03-GW4S (1.2 J ug/L). Chromium 

was detected in two unfiltered samples during Round 1 sampling: SJS03-GW2S (56.7 ug/L) 

and SJSO3GW4S (35.2 ug/L). Chromium was not detected in the Round 2 samples from 

either of these two wells, and may have be present in the samples due to high turbidity. 

Chromium was also detected in one filtered sample, SJS03-GWlS during Round 2 at a 

concentration of 5.8 ug/L. Chromium was not detected in unfiltered samples from that 

well during either round of sampling. Nickel was detected in at least one unfilteredi sample 

from each shallow monitoring well except SJSO3-GW3S at concentrations ranging from 14.5 

J ug/L in SJS03-GWlS (Round 2) to 84.8 J ug/L in SJS03-GW2S (Round 2). Nickel was also 

detected in one filtered sample, SJS03-GW2S (Round 2) at a concentration of 88.1 ug/L. 

15 The non-Priority Pollutant inorganic COPCs include aluminum, cobalt, iron, manganese, 

16 and vandium. Aluminum was found in only one filtered water sample (SJS03-GW2S) at a 

17 concentration of 807 ug/L, but was found in all unfiltered samples at concentrations 

18 ranging from 56.8 K ug/L in SJS03-GW4S (Round 2) to 9170 ug/L in SJSO3-GW4S (Round 

19 1) The correlation between alurninum detections and unfiltered samples suggests that 

20 aluminum is present on suspended clay particles in the sample and may be transported 

21 colloidally. Cobalt was detected in unfiltered groundwater samples from all shallow wells 

22 except SJS03-GW3S, at concentrations ranging from 8.5 ug/L in SJS03-GWlS (Roundl) to 

23 59.7 ug/L in SJS03-GW2S (Round 2). -The Round 2 filtered-sample from SJS03-GW2S also 

24 contained cobalt at a concentration of 12.2 J ug/L. Iron and manganese were found in 

25 every filtered and unfiltered sample from the shallow groundwater. In filtered samples the 

26 concentrations of iron ranged from 6990 ug/L in SJSO3-GW4S (Round 1) to 74,800 ug;/L in 

27 SJS03-GWlS (Round l), and concentrations of manganese ranged from 809 ug/L in ‘SJSO3- 

28 GW3S (Round 1) to 5710 ug/L in SJS03-GW2S (Round 2). Vanadium was detected in one 

29 filtered sample (SJSO3-GWlS, at a concentration of 7.1 ug/L in Round 2), and in unfiltered 

30 samples from all monitoring wells at concentrations ranging from 12.2 ug/L in SJS03-GWlS 

31 (Round 2) to 43 ug/L in SJS03-GW2S (Round 1). 
, ” “- 
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1 Samples from both of the Yorktown Aquifer monitoring wells contained chloroform. 

2 Chlorofrom was detected at a concentration of 0.4 ug/L in SJS03-GWlD and at 0.3 J ug/L 

3 SJSO3-GW’LD during Round 1 but was not detected in either Round 2 samples. Bis(2- 

4 ethylhexyl)phthalate, the only other organic COPC for ground water at the site was 

5 detected in SJS03-GWlD at a concentration of 3 J ug/L during Round 2. 

6 The only inorganic COPCs detected in the filtered samples from the Yorktown Aquifer 

7 monitoring wells are manganese (detected at 101 J ug/L and 46.4 ug/L in SJS03-GWlD and 

8 284 J ug/L and 385 ug/L in SJSO3-GW2D) and iron (found in SJSO3-GW2D at 276 ug/L in 

9 Round 2). 

10 Inorganic COPCs detected in unfiltered samples from the Yorktown Aquifer monitoring 

11 wells include iron, manganese and nickel. Iron and manganese were both detected in at 

12 least one unfiltered samples from each of the Yorktown Aquifer monitoring wells. The 

13 concentration of iron in the Round 1 sample from SJSO3-GWlD (788 J ug/L) is highest, but 

14 iron was not detected in the unfiltered sample from that well during Round 2. During both 

15 sampling events manganese was detected at higher concentrations in SJS03-GW2D than in 

16 SJS03-GWlD. The highest concentration was 354 ug/L in Round 1. Nickel was detected in 

17 one unfiltered sample, SJS03-GWlD (R ound l), at a concentration of 8.1 J ug/L. 

18 3.3.5.2 Discussion of Results of COPCs in Groundwater 

19 As discussed in Section 3.3.2.2, it was not possible to draw the potentiometric surface map 

20 of the Water Table Aquifer at Site 3. However the water level data indicates that ground 

21 water in the Water Table Aquifer flows to the south, southwest or southeast. Therefore 

22 monitoring well SJSO3-MWlS would be upgradient of the site and well SJS03-MW3S would 

23 be downgradient. 

24 The only organic COPC found in the shallow wells was bis(2-ethylhexyl)phthalate, detected 

25 at highest concentrations in the well screened in the perched water table (SJSO3-MW4S). 

26 The only other detection of this constituent was in the duplicate sample of SJS03-MW3S at a 

27 relatively low concentration. Phthalates are common plasticizers, and the presence of this 

28 compound in the groundwater may be due to the disposal of phthalate in the landfill. 

29 Although, bis(2-ethylhexyl)phthalate is a common laboratory contaminant, the 

30 concentration of bis(2-ethylhexyl)phthalate in SJSO3-GW4S (25 ug/L) is higher than would 
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1 be expected from laboratory contamination. Other phthalates (including diethylphthalate) 
,m%1 : 

2 were detected in surface soils from the site. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

The shallow groundwater contained four Priority Pollutant metals. These four metals 

(arsenic, beryllium, chromium and nickel) were generally detected most often and at 

highest concentrations in unfiltered samples from the two wells screened in the perched 

water table (SJS03-GW2S and -GW4S). Three of the non-Priority Pollutant COPCs are very 

common constituents: iron, manganese and aluminum (most likely part of the clay particles 

in unfiltered samples and may be transported colloidally). Although found in all the 

unfiltered samples, vanadium was not detected in filtered samples, suggesting that it was 

also present on suspended clay particles in unfiltered samples. 

The average, maximum and minimum concentrations of iron and manganese, as well as pH 

and specific conductance for the Water Table Aquifer in the four-cities area, as derived from 

data published in Siudyla et al. (1981) are shown in Table 3-11. The concentrations of 

TABLE 3-11 

,’ (.. 
RANGE OF WATER QUALITY PARAMETERS 

WATER TABLE AQUIFER AND UPPER YORKTOWN AQUIFER 
FOUR CITIES AREA 

Data from Siudyla et al., 1981. 

14 

15 

16 

17 

18 

19 -\ 
20 

manganese (830 ug/L to 5330 ug/L) are all within the range of published values, while the 

measured iron concentrations (16,900 ug/L to 35,OOOug/L) are considerably higher than the 

published values. The concentrations of iron, however appear to be relatively consistent 

across the site, and do not indicate that the site is a source of iron in the ground water. The 

range of pH measured in the shallow groundwater at the site (5.21 to 7.28) is within the 

range of published values (4.8 to 7.8). The measured specific conductance at all wells 

except SJSO3-MWlS were above the maximum published value for the Water Table Aquifer 

REMEDIAL INVESTlGATlON RESULTS 
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1 (note that specific conductance was not measured during sampling at SJS03-MWlS, -MW2S, 
-‘9 

2 and -MW4S during the first round of sampling). The elevated readings may be due to 

3 naturally elevated salt contents or high total dissolved solids or the presence of 

4 contamination from landfilling activities. 

5 The potentiometric surface map of the Yorktown Aquifer (Figure 3-7) indicates that in the 

6 area of Site 3, flow in that aquifer is to the west-northwest. The shallow gradient and tidal 

7 influence on the water levels raise the possibility that the flow direction may reverse at 

8 times. However, based on the available data, it appears monitoring well SJS03-MW2D is 

9 upgradient of the site and monitoring well SJS03-MIVlD is downgradient of the site. 

10 There are no clear patterns or distinctive COPCs (i.e. Priority Pollutant metals) in the 

11 Yorktown Aquifer samples. The organic COPCs detected (chloroform and bis(2- 

12 ethylhexyl)phthalate) were found at low concentrations, in different wells, and during 

13 different sampling events. 

14 In order to further evaluate the impact, if any, that site activities have had on Yorktown 

15 Aquifer groundwater quality, the concentrations of iron and manganese, as well as pH and 

16 specific conductance, were compared to average, maximum and minimum concentrations 

17 of these metals derived from published concentrations of analyses from the Upper 

18 Yorktown Aquifer four cities area (Siudyla et al., 1981). The values of these parameters are 

19 listed on Table 3-11. 

20 The concentrations of iron and manganese are well within the range of concentrations for 

21 these constituents, and the concentrations of iron are below the average concentrations for 

22 the upper Yorktown Aquifer. 

23 The pH measured in the two Yorktown Aquifer monitoring wells ranged from 9.21 

24 (downgradient well, first sampling event) to 7.41 (SJSO3--MWIZD, second sampling event). 

25 All of the readings are at or above the average of the published values (7.2). The maximum 

26 published pH value is 8.1, while both of the readings in the downgradient well and one 

27 reading in the upgradient well are above this maximum. Readings from deep monitoring 

28 wells (during development and sampling) at some of the other sites at the Annex (Site 5 and 

29 Site 2) have high readings similar to those found at site 3. This may indicate that the pH of 

30 the groundwater in the Yorktown Aquifer in the Annex area is naturally elevated. 

3-48 DRAFT 027.. 



REMEDIAL lNVESTGATiCN RESULTS 

,“?e-. 

1 The specific conductance measured in deep monitoring wells ranged from 545 umhos/cm 

2 (in the downgradient well, SJS03-MWlD) to 1090 umhos/cm (in SJSO3-MW2D, the 

3 upgradient well). These readings are well below the maximum published value (6660 

4 umhos/cm), and both readings from the downgradient well are below the average 

5 published values (830 umhos/cm). , 

6 In summary, the presence of phthalates in the perched water table at Site 3 may indicate 

7 that landfilling activities are impacting water quality. Although there is no specific 

8 reference to phthalates being disposed of at Landfill 3, they may have been present in the 

9 municipal waste reported to have been disposed there. Elevated specific conductance 

10 readings at the site may be an indication of contamination from mixed municipal waste 

11 leachate. 

12 The data indicate that the site activities have not impacted groundwater quality in the 

13 Yorktown Aquifer at Site 3. 

14 

15 
, --\ 16 

17 

18 

19 

20 

21 

22 

23 

24 3.3.6 Site 3 Sediment Analytical Results 
25 The four sediment samples collected at Site 3 were collected from a drainage ditch along the 

26 west side of the site(SJS03-SD03), a drainage ditch along the east side of the site (SJSO3- 

27 SD02), a low area that frequently has standing water in the northeast comer of the site 

28 (SJSO3-SDOl), and another one of frequent standing water along the north side of the site 

29 (SJS03-SDOG). The all locations except the location of sample SJS03-SD06 are outside of the 

_ “? ,_ 30 suspected landfill boundary. The nature and extent of the sediment COPCs at Site 3 are 

31 discussed below. 

The analytical results of the groundwater samples from the RI are not directly comparable 

to the samples collected during the Relative Risk Ranking (CH2h4 HILL, 1996) because of 

the very different sampling methods. However it is worth noting that a number of organic 

constituents were detected in one RRR groundwater sample, collected northeast of Building 

458. In contrast to samples collected for the RI, that sample contained several PAHs. PAHs 

may have been present in that sample due to high turbidity, or may be present due to the 

presence of a former septic field located just to the west of the sample. Another RRR 

groundwater sample contained low levels (1 J ug/L) of several phenols. This sample is 

located in adjacent to the road that crosses the site. These constituents were not detected in 

any groundwater samples analyzed for the RI. 
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1 3.3.6.1 Nature and Extent of COPCs in Sediment : -.\ 3. 
2 The COPCs for sediment at Site 3 are listed in Table 3-12, and the distribution of organic 

3 and inorganic subsurface soil COPCs at Site 3 are shown in Figures 3-19 and 3-20 

4 respectively. Table 3-13 presents the analytical data for all COPCs. Results of analyses for 

5 all samples from at Site 3 are compiled in Appendix F. 

Table 3-12 
Site 3 Sediment COPCs 

44’ - DDD 
44’ - DDE 
44’ - DDT 
alpha-Chlordane 
gamma-Chlordane 
Aroclor-1260 
Dieldrin 
Acenaphthylene 
Benzo(a)Anthracene 
Benzo(k)Fluoranthene 
Dibenz(a,h)anthracene 
Diethylphthalate 
Methylene ChIoride 
Toluene 

Inorganic Contaminants 

Total Phosphorous 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chl-Oll-liUm 

Cobalt 
Copper 
Lx-on 
Lead 

RBC = EPA. 1997. Region III Updated Risk-Based Concentration Table. October, 1997. 
NAVY= United States Navy, 1997. Naval Base Norfolk Partnership Human Health 

Risk Assessment Consensus Agreements #&A.1 through 6.A.6 and #6.B. 
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1 The organic COPCs detected in sediments at Site 3 include two VOCs, five SVOCs 

2 (including four PAWS), six pesticides, and one PCB (Aroclor-1260). The inorganic COPCs 

3 includes 14 metals and total phosphorus. The VOCs that are considered COPCs include 

4 methylene chloride (detected in SJSO3-SD02 at 110 J q/kg and SJS03-SD06 at 100 ug/kg) 

5 and toluene (detected only in SJS03-SD06 a concentration of 4 J ug/kg). Figure 3-19 

6 The SVOCs include diethylphthalate (detected in SJS03-SD06 at 340 J ug/kg) and the 

7 following PAHs: acenaphthylene, benzo(k)fluoranthene, dibenz(a,h)anthracene, and 

8 fluoranthene. On Figure 3-19 the concentrations of PAHs are presented as a total. No 

9 COPC PAHs were detected in sample SJS03-SD02 although benzo(k)fluoranthene was 

10 detected at a concentration of 470 J ug/kg in the duplicate sample. The total concentration 

11 in the other samples ranged from 180 J ug/kg in SJS03-SD06 to 552 J ug/kg in SJS03,-SD03. 

12 The pesticides detected in sediment samples include 4,4’-DDT, 4,4’-DDD, 4,4-DDE, alpha 

13 chlordane, gamma chlordane, and dieldrin. No samples contained all of the pesticides. 

.(,_“. 
14 Alpha chlordane was found in one sample, SJS03-SD03, at a concentration of 0.88 J ug/kg 

15 and gamma-chlordane was only detected in SJSO3-SD02 and its duplicate sample (3.3 J 

16 ug/kg and 2.8 J ug/kg respectively). All samples contained 4,4’-DDD with the highest 

17 concentration (66 ug/kg) found in SJS03-SD02). The duplicate of that sample contained a 

18 concentration of 28 J ug/kg. The highest concentration of 4,4,-DDE(78 J u&/kg) and 4,4’- 

19 DDT (20 ug/kg) were detected in SJSO3-SD03. Dieldrin was detected in SJS03-SD02 and its 

20 duplicate at concentrations of 3.3 J ug/kg and 2.8 J ug/kg, respectively. 

21 The PCB, Aroclor-1260, was detected in samples from two locations. The concentration of 

22 Aroclor-1260 in SJS03-SD02 is 150 ug /kg (100 ug/kg in the duplicate) and the 

23 concentration in SJS03-SD06 is 64 J ug/kg. 

24 One non-COPC organic constituent, benzo(a) anthracene, also was detected in the sediment 

25 samples. 

26 The inorganic COPCs detected in sediments at Site 3 include: aluminum, arsenic, barium, 

27 beryllium, cadmium, chromium, cobalt, copper, iron, lead, manganese, mercury, vanadium, 

28 zinc and total phosphorus (as P). Phosphorus was detected in all samples except SJSO3- 
-j_ 

29 SD02, with the range of concentrations from 3.2 mg/kg in SJS03-SD06, to 116 mg/kg in 

30 SJSO3-SDOL The metal COPCs include eight Priority Pollutant metals. All eight were 
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26 The geology of Site 4 was determined by analyzing the boring logs completed during the 

27 drilling and installation of the four shallow and two deep monitoring wells. The geologic 

28 units encountered at Site 4 during the RI are listed and described below. 

found in sample of SJS03-SD02 and its duplicate. These samples had the highest 

concentrations of cadmium (2.4 m&kg and 2.5 mg/kg), chromium (42.2 mg/kg and 63.3 

mg/kg), copper (118 mg/kg and 126 mg/kg), lead (603 mg/kg and 734 mg/kg), mercury 

(0.25 mg/kg and 0.27 mg/kg), and zinc (577 mg/kg in both samples). The highest 

concentration of arsenic was detected in SJSO3-SDOl. 

3.3.6.2 Discussion of COPCs in Sediment 

The distribution of COPCs in sediments at Site 3 do not define a pattern of deposition from 

a particular area within the landfill. The COPCs identified for sediment, however, are 

consistent with materials that were reported to have been disposed in the landfill. The 

highest concentrations of various groups of COPCs were found in very different areas of 

the site. The greatest concentrations of organic constituents, particularly PAHs, were 

generally found in samples SJSO3-SD01 located in a low area at the northeast comer of the 

site and SJS03-SD03, located along a drainage ditch that runs along the west side of the site. 

With the exception of arsenic, the highest concentrations of Priority Pollutant metal COPCs 

were found in SJS03-SD02 and its duplicate. This sample was collected in t&drainage 

ditch that runs along Patrol Road on the east side of the site. 

3.4 Site 4 Remedial Investigation Results 
The results of geologic, hydrogeologic, geophysical, and analytical investigations at Site 4 

are presented and discussed below. 

3.4.1 Site 4 Geology 
Previous to the Site 4 RI, no site-specific geologic data were available for the site. The 

geologic data obtained during this investigation provide important information on the 

stratigraphy, and hydrostratigraphy at the site. The identification of water-bearing and 

confining units at the site will allow an assessment of the potential for off-site migration of 

COPCS. 
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1 3.4.1 .I Yorktown Formation 

2 The stratigraphy at Site 4 is shown in cross-section A-A’ (Figure 3-3 and 3-4). The top of the 

3 Yorktown Formation is encountered at a depths ranging from 25 ft at the northern deep 

4 monitoring well (SJSO4MWlD) to 32 feet at the southern deep monitoring well (SJSO4- 

5 MW3D). The Yorktown Formation clay thins from about 24 feet north of Landfill D to 

6 approximately 9 feet adjacent to the South Branch of the Elizabeth River. 

7 On the northern side of the site (SJS04MWlD), a relatively thin (1 ft thick) sand unit was 

.8 encountered at a depth of approximately 49 ft. This sand bed is underlain by a 1 ft thick 

9 sandy clay then approximately 38 ft of clay, silt and clayey silt. Toward the river, the 

10 content of sand beneath the Yorktown Formation clay is greater. During drilling of SJSO4- 

11 MW3D sand from the Yorktown Formation was first encountered at a depth of 

12 approximately 41 ft (the same elevation as encountered in the northern boring), and is 

13 underlain by 6 ft of silt. Beneath the silt, to a depth of 60 ft, the formation consists of sand 

14 and silty sand. 

15 3.4.1.2 Post-Pliocene Sediments 

16 Overlying the Yorktown Formation clay at Site 4 is 25 to 32 ft of silt, clay, silty sand and 

17 sand (cross-section A-A’). Just above the Yorktown Formation clay is an olive-gray, .fine to 

18 medium grained, 4 ft thick, sand unit that appears to be continuous across Site 4. This sand 

19 is also continuous across the base to the east (see Figure 3-6, Cross Section C-C’). At Site 4 

20 this sand is overlain predominantly by gray and brown clay and silt. 

21 Shallow monitoring wells installed along Patrol Road (SJSO4MW4S and SJSO4-MW3S) 

22 encountered fill material to a depth of 7 or 8 ft. This fill consisted of brick, wood, glass, 

23 gravel, and sand. A strong petroleum odor was noted during drilling of this material and 

24 readings as high as 5.2 ppm were noted on the photoionization detector. Additionally, the 

25 material disposed of in Landfill D appears to have a thickness of approximately 5 ft based 

26 on site reconnaissance along the southwest edge of the landfill. 

27 3.4.2 site 4 Hydrogeology 
28 Shallow and deep monitoring wells installed at Site 4, provide the data to interpret 

29 hydrostratigraphy and some groundwater flow characteristics. These data can be used for 

/ --*< 30 evaluation of the fate and transport of COPCs. The hydrostratigraphic units identified at 

31 Site 4 during the RI are listed and described in the following sections. 
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7 The tidal study conducted at other sites on the Base indicates that water levels could change 

8 throughout the day. The water level change would be expected be felt greater and occur 

9 earlier in that part of the aquifer that is closer to the South Branch of the Elizabeth River. 

10 For this reason the direction of the flow may change throughout the day in response to the 

11 tides. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

3.4.2.1 Yorktown Aquifer 

The potentiometric surface of the Yorktown Aquifer in the area of the Landfill D is found at 

an elevation of approximately 1.0 to 2.0 ft msl. As shown on the Base-wide potentiometric 

surface map (Figure 3-7), the direction of groundwater flow’in the Yorktown Aquifer at Site 

4 is south, toward the South Branch of the Elizabeth River. The horizontal flow gradient 

across Site 4 is approximately 0.001 ft/ft. 

? \ 

3.4.2.2 Yorktown Clay Aquitard 

The upper clay of the Yorktown Formation serves as a confining unit to the Yorktown 

Aquifer at this site. At Site 4 the top of the clay is found at a depths ranging from 25 to 32 

feet bgs and has an average thickness of about 27 feet. The vertical hydraulic gradient 

across the clay is 0.22 ft/ft downward at the upgradient location, and 0.016 ft/ft downward 

at the downgradient location. 

3.4.2.3 Water Table Aquifer 

The potentiometric surface of the Water Table Aquifer is shown in Figure 3-21 based on 

water level reading collected on July 30,1997. The potentiometric surface of the Water 

Table Aquifer is at elevations ranging from 7 to 2 ft msl. As indicated on the map, the 

direction of groundwater flow in the aquifer is toward the south-southeast and the 

horizontal flow gradient is approximately 0.008 ft/ft. 

3.4.2.4 Intermediate Waterbearing Zone 

An intermediate waterbearing zone, located between the Water Table Aquifer and the 

Yorktown aquitard is present at Site 4. The intermediate water-bearing zone is separated 

from the Water Table Aquifer by an 18-ft thick clay and silt unit noted in the boring for 

monitoring well SJS04-MW3D (the downgradient location). The waterbearing unit is a 4ft 

thick gray fine sand. This sand unit is found continuously over the site, and may be 

hydraulically connected to the Water Table Aquifer at other sites. However, at the 

downgradient location at Site 4 it appears to be hydraulically isolated from the Water Table 
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4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 3.4.4.1.1 Nature and Extent of COP& at Site 4 

21 The COPCs for surface soil at Site 4 are listed in Table 3-14 and the distribution of organic 

22 and inorganic COPCs at Site 4 are shown in Figures 3-23 and 3-24 respectively. Table 3-15 

23 presents the analytical data for all COPCs in the surface soil. Results of analyses for all 

24 samples from Site 4 are compiled in Appendix F. 

2.5 The organic COPCs identified for surface soil at Site 4 include two VOCs (acetone, and 2- 

26 butanone), 13 SVOCs, three pesticides and one PCB. The inorganic COPCs include 16 

27 metals and total phosphorus. 

Aquifer by the overlying silt and clay. During drilling and sampling of borehole SJSOP 

MW3D the bottom 2 ft of overlying silt was noted to be dry. No monitoring wells were 

screened in this zone during this investigation. 

3.4.3 Site 4 Geophysical Survey Results 
The objective of the EM and magnetometer surveys conducted at Site 4 was to delineate the 

landfill boundaries and to identify areas where drums may be buried. The results of all 

geophysical surveys conducted at this site indicate typical landfilled materials (buried 

metal). The boundaries of the landfilled, as defined by the survey, are shown on Figure 3- 

22. The limited GPR survey, conducted in the northeast portion of the landfill, identified 

numerous buried objects (reflectors). None of these objects could be definitively be 

identified as buried drums. It is unlikely, given the nature of the material in the landfill, 

that buried drums can be definitively identified using GPR technology. ERT!s report of the 

geophysical investigation is presented in Appendix A. 

3.4.4 Site 4 Soil Analytical Results 
The analytical results for surface and subsurface soil are discussed below. The discussions 

refer to COPCs which are derived from the human health and ecological risk assessments. 

The list of COPCs for subsurface and surface soil differ based on the potential exposures. 

3.4.4.1 Site 4 Surface Soil 

The nature and extent of the surface soil COPCs at Site 4 (Landfill D) are discussed below. 

Acetone was detected six of the ten surface soil samples (SJSO4SSO3, -SSO4, SSO5, -SSO6, - 

SS07, and -SSOS) at concentrations ranging from 8 J ug/kg (in both SJSO4-SS03 and -SSO4) to 
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Table 3-14 
Site 4 Surface Soil COPCs 

Aroclor-1260 
Endrin Aldehyde 
Endrin Ketone 
Dieldrin 
Anthracene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Pluoranthene 
Benzo(k)Pluoranthene 
Butylbenzylphthalate 
Carbazole 
Chrysene 
Diethylphthalate 
Pluoranthene 
Indeno(l,2,3-cd)Pyrene 
Phenanthrene 
Pyrene 
Acetone 
2-Bu tanone 

BTAG, RBC, SSL 

Inorganic Contaminants 

Total Phosphorous 
Aluminum 
Arsenic 
Antimony 
Barium 

Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel BTAG, RBC, SSL 
Silver 
Thallium 
Vanadium 
Zinc 
BTAG= Region III BTAG Screening Levels (August 9,1995 Revision). 
RBC = EPA. 1997. Region III Updated Risk-Based Concentration Table. October, 1997. 
EPA, 1997. Soil Screening Levels as presented in Region III Updated Risk-Based 

Concentration Table. March, 1997. 
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REMEDIAL 1NVESTiGATlON RESULTS 

1 79 J u&/kg (SJSO4SSOS). 2-Butanone was detected in SJSO4-SSO4 (28 u&kg) and SJSO4-SSO5 

2 (duplicate) (11 ug/kg). 

3 Of the 13 SVOC COPCs, ten are PAHs. The data for the PAHs are presented as a total PAH 

4 in Figure 3-23. PAHs were found in all samples, except SJSO4-SSOG, at concentrations of total 

5 PAH ranging from 380 J ug/kg (SJSO4SSO2) to 16,520 J ug/kg (SJSO4-SSOS). In addition to 

6 PAHs, 3 other SVOCs were identified as COPCs. Butylbenzylphthalate was detected in 

7 SJSO4-SS07 (35 J ug/kg), carbazole was detected in SJSO4-SSO5 (300 J ug/kg) and SJSO4SSO7 

8 (53 J ug/kg), and diethylphthalate was detected in SJSO4SSO8, -SSO9 and -SSlO (610 J 

9 ug/kg, 620 J ug/kg, and 360 J ug/kg respectively). 

10 Three pesticides are included as COPCs: die&in, endrin aldehyde, and endrin ketone. 

11 Dieldrin, detected in samples from six locations, is the most frequently detected pesticide. 

12 The concentrations of dieldrin ranged from 3.4 J ug/kg in SJSO4SSO4 to 72 J ug/kg in SJSOP 

13 SS08. The other pesticides were detected in only one sample. Endrin aldehyde and endrin 

14 ketone were both found in SJSO4-SSOS at concentrations of 160 J ug/kg and 83 J u&/kg 

15 respectively. 

16 Aroclor-1260 was detected in five samples at concentrations ranging from 22 J ug/k:g 

17 (SJSO4-SS04) to 6300 ug/kg (SJSO4-SSOS). 

18 In addition to the organic COPCs, other organic compounds were detected in some of the 

19 samples. These include trace amounts (2 Jug/kg or less) of toluene in two samples (SJSO4 

20 SS06 and -SSlO), and 4methyl-2-pentanone in SJSO4-SS04 (2 J ug/kg). Several other 

21 pesticides were also detected, although not identified as COPCs. These include 4,4’,-DDD, 

22 4,4’-DDE, 4,4’-DDT, endrin, alpha chlordane and gamma chlordane. Only SJSO4-SS02 and - 

23 SS07 contained no pesticides. 

24 The metals that are COPCs for the surface soils include all of the priority pollutant metals 

25 except cadmium and selenium. The list also includes several metals that are not priority 

26 pollrrtants: aluminum, barium, iron, manganese, vanadium, and total phosphorus. Several 

27 of the metal COPCs were present at concentrations that are within ranges expected in 

28 surface soils of the eastern United States. These naturally occurring concentrations of 

29 metals are documented by Shacklette and Boemgen (1984) and are listed lin Table 3-!S. The 

30 metal COPCs that were detected in Site 4 soils at concentrations that fall within the typical 
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19 

20 

21 One metal COPC, vanadium, was detected at a concentration exceeding the typical range 

22 for eastern United States soils. Vanadium was detected in all samples at concentrations 

23 which range from 11.2 mg/kg in SJSO4SSO7 to 354 mg/kg in SJSO4-SS04 mg/kg. The 

24 published maximurn observed concentration of vanadium is 300 mg/kg (Shacklette and 

25 Boemgen, 1984). One metal COPC, silver, is not listed in Shacklett and Boemgen’s list of 

26 metals concentrations. Silver was detected only in SJSO4SSO5 at a concentration of 1.6 

27 mg/kg. 

28 

29 

30 

31 

32 

ranges listed in Table 3-5 include: aluminum (detected in all the samples at concentrations 

ranging from 3910 mg/kg (SJSO3-SS06) to 17800 mg/kg (SJSO4SSOl)), arsenic (ranging in 

concentrations from 1.9 mg/kg in SJSO4SSO7 to 17.4 in SJSO4SSOl), barium (detected at 

concentrations ranging from 19.4 J mg/kg in SJSO4SSO7 to 148 mg/kg in SJSO4SSOl), 

beryllium (ranging~from 0.19 J mg/kg mSJSO4SSO9 to 1.1 mg/kg in SJSO4SSO3), chromium 

(detected in all samples at concentrations ranging from 7.2 mg/kg in SJSO4SSO7 to 680 

mg/kg in the duplicate sample of SJSO4SSO5), copper (ranging in concentrations from 7.0 

on SJSO4SSO7 to 596 mg/kg in SJSO4SSO5), iron (ranging from 2920 mg/kg in SJSO4SSO7 to 

31300 mg/kg in SJSO4-SSOl), lead (found at concentrations ranging from 19.4 mg/kg in 

SJSO4-SS07 to 264 mg/kg in SJSO4-SSO8), mercury (detected in all samples at concentrations 

ranging from 0.06 J mg/kg in SJSO4SSO7 to 1.3 mg/kg in SJSO4SSO6), manganese (detected 

in all samples at concentrations ranging from 38.6 mg/kg in SJSO4SSO7 to 352 in SJS04 

SSO5), nickel (found in all samples at concentrations ranging from 3.7 J mg/kg in SJS04 

SS07 to 546 mg/kg in the duplicate sample of SJSO4SSO5), lead (detected in all samples 

ranging in concentration from 19.4 mg/kg in SJSO4-SS07 to 264 mg/kg in SJSO4SSO8), 

thallium (detected in only three samples at concentrations ranging from 0.5 J mg/kg in 

SJSO4SSO3 to 3.4 mg/kg in SJSO4-SSOl), total phosphorus (detected in all at concentrations 

ranging from 1.4 mg/kg in the duplicate of SJSO4-SS05 to 11.8 mg/kg in sample SJS04 

SSO7), and zinc (detected in all samples at concentrations ranging form 26.4 mg/kg in SJSO4 

SS07 to 607 mg/kg in SJSO4SSO2). 

3.4.4.1.2 Discussion of COPCs in Surface Soil 

The concentrations and distribution of VOC COPCs in surface soil at Site 4 is not indicative 

of a widespread VOC contamination. 2-Butanone was found in two locations. At one of 

those locations, SJSO4-SS05, it was only detected in the duplicate sample. Acetone was 

found in several samples. With one exception, however, acetone was detected at relatively 
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1 low concentrations. The highest concentration of acetone was detected in SJSO4-SSlO8, 

2 located on top of the landfill. No specific information is available that shows aceto:ne or 2- 

3 butanone were disposed of at the landfill. Waste drums were reportedly buried at the site 

4 that may have contained these or other solvents. 

5 The presence of SVOCs at the site is widespread, and includes some samples that a:re not on 

6 the landfill (SJSO4SSOl and -SSO2). The presence of PAHs in surface soil of industrialized 

7 areas, particularly in areas that have a long history of industry, as St. Juliens Creek Annex 

8 does, is not uncommon. However, the concentration of total PAH in SJSO4SSO5 (16,520 

9 mg/kg) is particularly high. As with VOCs, one of the highest concentrations of PAHs was 

10 found at SJSO4SSO8 (9130 mg/kg). It is likely that materials containing PAHs were 

11 disposed of in the landfill. 

. ._ 

12 Aroclor-1260 was detected in several samples across the northern portion of the top of the 

13 landfill including SJSOPSSO4, -SSO5, -SSO6, -SSO8, and -SSO9. The highest concentration was 

14 detected at SJSO4SSOS (6300 ug/kg). PCBs were reported to have been disposed in the 

15 landfill as part of ballast containers for fluorescent light fixtures. 

16 With only one exception (SJSO4SSlO) pesticides were also found in only the same samples 

17 as the PCB. The highest concentrations of pesticides was found at SJSO4SSOS. Pesticides 

18 would not be expected to have been applied to the landfill as part of a grounds maintenance 

19 program, and therefore are likely to be present due to disposition in the landfill. 

20 The concentrations and distribution of metals detected in surface soil at Site 4 do not 

21 indicate metals contamination in the surface soil. The highest concentrations of several 

22 metals were found in SJSO4SSO1, collected north of the landfill boundary, in material that is 

23 most likely disposed dredge material (similar to the material found over most of Site 3). 

,. --> 

24 The constituents detected in surface soil from Site 4 during the RI are very similar to those 

25 found in the RRR Study (CH2M HILL, 1996). In the earlier study, a variety of pesticides, 

26 including DDT and its metaboloites, alpha and gamma chlordane, dieldrin and endosulfan 

27 II were detected. With the exception of EndosuIfan II, these same pesticides were detected 

28 in the RI, although not all have been identified as COPCs. Aroclor-1254 was found diuring 

29 the RRR, but in the RI the only PCB detected is Aroclor-1260. PAWS were found in both 

30 samples collected in the RRR at elevated concentrations. The only VOC detected in the 

31 RRR, methylene chloride, was detected at low concentrations and may have been present as 
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1 a laboratory contaminant. As with the RI, one sample collected during the RRR contained 

2 vanadium at a concentration (5330 mg/‘kg) exceeding the range of typical concentrations in 

3 the Eastern United States. That sample also contained nickel at a concentration (1400 

4 mg/kg) which exceeds the typical range. 

5 

6 

7 

8 

9 

10 

11 All three soil samples were collected from a depth of 2 to 4 ft, a depth determined to be just 

12 above the water table. Both borings located along the road encountered fill material to at 

13 least the depth of ground water, and therefore the samples consisted of fill material. In 

14 both of these samples, a petroleum odor was noted and photoionization detector readings 

15 of up to 5.2 ppm were recorded. Because this depth is essentially the same zone in all three 

16 samples, the depth of the samples will not be discussed further. 

17 3.4.4.2.1 Nature and Extent of COPCs in Subsurface Soil 

18 The COPCs for subsurface soil at Site 4 are listed in Table 3-16, and the distribution and 

19 concentration of organic and inorganic subsurface soil COPCs at Site 4 are shown in Figures 

20 3-25 and 3-26 respectively. The analytical results for the subsurface soil analyses are shown 

21 in Table 3-17. Results of analyses for all samples from Site 4 are compiled in Appendix F. 

22 

23 

24 Several other non-COPC organic constituents were detected in the subsurface soil from Site 

25 4. Of particular note are several PAHs in SJSO4SBOl and -SBO3 (and a lack of PAHs in 

26 SJS04-SB02), Aroclor -1254 in SJS04-SB02 (42 ug/kg) and at least one of the 4,4,‘-DDT 

27 metabolites in each sample. 

28 Metal COPCs detected in subsurface soil at Site 4 include three priority pollutant metals: 

29 arsenic, beryllium, and nickel. Arsenic was detected in all three samples at concentrations 

30 ranging from 7.9 L mg/kg (SJS04SB03) to 23.5 mg/kg (SJSO4-SB03). Beryllium was detected 

3.4.4.2 Site 4 Subsurface Soil 

The nature and extent of subsurface soil is described and discussed below. Only three of 

the borings originally planned for Site 4 were drilled due the nature of material in the 

landfill (see Section 2). One sample (SJSO4SBOl) was collected north of the landfill and 

most likely consists of hydraulic dredge material. The other two samples (SJS04-SB02, and - 

SB03) were collected along Patrol Road on the southeast side of the landfill. 

OnIy one organic COPC, benzo(a)pyrene, was identified for subsurface soil at Site 4. This 

COPC was detected in both SJS04-SBOl(120 J ug/kg) and SJSO4-SB03 (100 ug/kg). 
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REMEDIAL INVESTIGATION RESULTS 

1 

2 

3 i ‘*+ 

4 Non-Priority Pollutant metal COWS include aluminum, barium, iron, and manganfese. 

5 3.4.4.2.2 Discussion of COPCs in Subsurface Soil 

6 The distribution of organic and inorganic COPCs does not indicate that the landfill is a 

7 source of subsurface soil contamination in the areas that were sampled. However, it is clear 

8 from the material encountered in the two borings along Patrol Road, that the road was built 

9 on fill. This fill may or may not be related to landfilling activities at Site 4, because soil 

10 boring SJS04-SB03 is located outside of the landfill boundaries as determined by the 

11 geophysical survey. 

12 Sample SJS04SBO1, while containing the organic COPC and other organic constituents 

13 (SVOCs, and pesticides) is located outside of the fill area, and is most likely a sample of the 

14 hydraulic dredge material disposed in the area before operation of the landfill. 

The distribution of COPC metals in the subsurface soil does not indicate a clear pattern of 

metals contamination that would be associated with site activities. 

Table 3-16 
Site 4 Subsurface Soil COPCs 

Organic Contaminants 

Benzo(a)Pyrene 

Inorganic Contaminants ’ 

Aluminum 
Arsenic 
BariUlIl 
Beryllium 
Iron 
Manganese 
Nickel 
RBC = EPA. 1997. Region Ill Updated Risk 

Basis for inclusion as a COPC 

RBC 

RBC 
RBC, SSL 
SSL 
RBC 
RBC 
RBC 
SSL 
‘ased Concentration Table. October, 1997. 

EPA, 1997. SoiI Screening Levels as presented in Region III Updated Risk-Based 
Concentration Table. March, 1997. 

in both samples collected along Patrol Road, at concentrations of 1.3 mg/kg (SJS04-SB02) 

and 1.7 mg/kg (SJS04SB03). Nickel was only found in SJS04SB03 at a concentration of 

22.3 mg/kg. 
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TABLE 3-17 

ST. JULIENS CREEK ANNEX, SITE 4 
SUBSURFACE SOIL COPC ANALYTICAL DATA 

Inorganic (mg;/kg) 

Iron 
Manganese 
Nickel 

L 

-i- 

-?-- 

i 
f 
- 

i 
-T-- 

181OC 
9.5 

43.E 

469OC 
12: 

tOrganic tug/kg;) j 
I I 

-Benzo(a)Pvrene 12c 

453c 
23-C 
26; 

lOP!i 
72.E 

- 

- 

- 

- 

!- 

- 

- 

- 

- 

-I- 

14901 
7.5 

61.5 
1-i 

2320C 
252 

22.2 

Inorganic: 

J = Analyte present. Reported value is estimated; concentration is outside the range for 

accurate quantitation. 

K = Analyte present. Reported value may be biased high. Actual value is expected to be lower. 

L = Analyte present. Reported value may be biased low. Actual value is expected to be higher. 

Organic: 

J = Analyte present. Reported value may not be accurate or precise. 

- 

- 

- 

- 

L 

- 

- 

- 

- 

- 

lOOiT 

Page 1 



REMEDIAL INVESTGATICN RESULTS 

10 The COPCs for groundwater at Site 4 are listed in Table 3-19. The distribution of organic 

11 and inorganic groundwater COPCs at Site 4 during Round 1 are shown in Figures ,3-27 and 

12 3-28 and during Round 2 in Figures 3-29 and 3-30. Table 3-20 presents the analytical data 

13 from the Round 1 and Round 2 sampling events for all COPCs . Results of analyses for all 

14 samples from the site are compiled in Appendix F. 

15 No organic COPCs were detected in the Water Table Aquifer samples; however, several 

16 non-COPC organic compounds were detected in the samples. These include acenapthene 

17 in both rounds of samples from SJJso4GWlS (2 J ug/L and 5 J ug/L), and bis(2- 

18 ethylhexyl)phthalate in SJSO4-GW3S at 13 ug/L. Acetone and carbon disulfide were found 
-..-. 19 in SJSOCGWlS during Round 1 at a concentrations of 8 ug/L and 0.4 J ug/L respectively. 

20 Dibenzofuran (2 J ug/L) was detected in that same well during Round 2. Acetone was also 

3.4.5 Site 4 Groundwater Analytical Results 
The four shallow (Water Table Aquifer) and two deep (Yorktown Aquifer) monitoring 

wells were all sampled during two sampling events: Round 1 (July 1997) and Round 2 

(November 1997). During each sampling round metals analyses were performed on both 

filtered and unfiltered samples. The nature and extent of the groundwater COPCs at Site 4 

are discussed below. 

3.451 Nature and Extent of COP& at Site 4 

Water quality parameters were measured in samples from all wells during Round 31 and 

Round 2 of groundwater sampling. The results are shown in Table 3-18. 

TABLE 3-18 
WATER QUALITY PARAMETERS 

SITE 4 MONITORING WELLS 

Monitor Temperature Ph Specific Dissolved Turbidity 
Well CC) Conductance oxygen (NJ-V 

(umhos /cm? (%saturationJ 
Date: 7197 11/97 7/97 11197 7197 11/97 7/97 11/97 7/97~ 
MwlS 19.7 18.6 7.12 6.3 9900 2630 4.6 
MWlD 21.0 18.0 7.35 6.49 300 4520 2.0 

If MW2S t 16.8 1 17.7 1 7.36 1 5.55 t 1190 1 2260 1 51.0 1 8.95 1 909 1 
MW3s 22.2 18.7 6.69 7.11 10500 1770 14.2 10.72 35 
MIW3D 18.9 17.3 7.61 7.02 1120 1310 7.5 7.8 30 
MW4S 20.4 21.0 6.87 1 6.7 7000 3380 4.2 9.47 42 
*During 7/97 sampling event well went dry during purging. Readings may not be indicative of aquifer conditions. Round 1 
data are from July 1997 and Round 2 data are from November 1997 
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1 detected in SJS04GW3S at 12 ug/L and SJS04GW4S at 6 ug/L during Round 1 sampling. 

2 Methylene chloride was detected in SJSO4-GW2S at a concentration of 3 ug/L in Round 2. 

3 Ten inorganic constituents were identified as COPCs in the groundwater at Site 4. These 

4 include: aluminum, arsenic, barium, chromium, iron, lead, manganese, silver, thallium and 

5 vanadium. Five of these (arsenic, chromium, lead, silver and thallium) are Priority 

6 Pollutant metals. In general the filtered samples contained fewer Priority Pollutant COPC 

7 metals, and the concentrations were lower than the unfiltered samples. 

8 Arsenic was detected, in at least one round of samples, in both the filtered and unfiltered 

9 samples from two monitoring wells: SJSO4GW2S (4.2 L ug/L in the filtered sample, 14.4 

10 ug/L in the unfiltered sample) and SJS04GW4S (7 J ug/L in the filtered sample and 11 

11 ug/L (9.2 ug/L in Round 1) in the unfiltered sample. Chromium was detected during one 

12 round of samples from three wells: SJS04GW2S (Round 1) at 46 ug/L, SJS04-GW3S (Round 

13 2) at 6.1 L ug/L, and SJSO4GW4S (Round 1) at 47.8 ug/L). Chromium was not detected in 

14 filtered samples from either round of sampling. Lead is the most frequently detected 

15 Priority Pollutant CQPC. It was found in at least one round of sampling in all unfiltered 

16 samples with concentrations ranging from 2.3 J ug/L in SJS04GW3S to 23.7 ug/L in SJSO4- 

Chloroform 

Table 3-19 
Site 4 Groundwater COPCs 

Inorganic Contaminants ’ 

Aluminum 
ArSeniC 

Barium 
chromium 
Iron 
Lead 
Manganese 
Silver 
Thallium 

RBC = EPA. 1997. Region III Updated Risk-Based Concentration Table. October, 1997. 
MCL= EPA Maximum Contaminant Levels 
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* .. l%. 
1 GW2S. Lead was also detected in the filtered samples of SJSO4-GWlS (3 ug/L) and SJSO4- 

2 GW2S (1.5 J ug/L). 

3 Chloroform was detected in both Yorktown Aquifer samples during Round 1: SJS04-GWlD, 

4 at a concentrations of in 0.6 J ug/L and SJS04-GW3D at 8 J ug/L (9 ug/L in the duplicate). 

5 No chloroform was found in either of the two samples during Round 2. 

6 Non-COPC organic compounds detected in Yorktown Aquifer monitoring wells include 

7 carbon disulfide ( SJSO4GWlD detected at a concentration of 0.3 J ug/L , during Round 2), 

8 and toluene (detected in SJSOPGW3D at a concentration of 0.2 J ug/L in the Round 1 

9 duplicate sample). Bis(2-ethylhexyl)phthalate was detected in SJSO4GW3D at a 

10 concentration of 5 J ug/L during Round 2 sampling. 

11 

12 

13 

14 
_. -\ 

15 

16 

17 

18 

19 

The only Priority Pollutant metal COPCs detected in samples from the Yorktown Aquifer 

are arsenic, chromium and lead. Arsenic was found in both rounds of filtered and 

unfiltered samples from SJSOCGW3D. The maximum concentration detected in filtered 

samples was 5.8 J ug/L (Round 1). The maximum concentration in the unfiltered samples 

was 4.9 J ug/L (Round 1). Chromium was only detected in one unfiltered sample, SJSO4- 

GWlD (Round 2), at a concentration of 5 L ug/L. Lead was detected in the Round 2 sample 

from SJSOPGWlD (1.3 J ug/L), in the duplicate of the unfiltered Round 1 sample from 

SJSO4-GW3D (1.5 J ug/L), and at that same concentration in the Round 1 filtered sample 

from that well. 

20 3.4.5.2 Discussion of Results of Groundwater COPCs 

21 The potentiometric surface map of the Water Table Aquifer at Site 4 (Figure 3-21) indicates 

22 that the direction of ground water flow in the Water Table Aquifer is to the southeast. 

23 Based on this map, two monitoring wells, SJSO4-MWlS and -MW2S are located upgradient 

24 of the landfill. The other monitoring wells, SJS04-MW3S and -MW4S are downgradient. 

,. ;,I, 

25 There is no indication of contamination of groundwater by organic COPCs. Low 

26 concentrations of non-COPC organic constituents were detected in both upgradient <and 

27 downgradient samples. It is possible that there is some flushing of contaminants from the 

28 shallow ground water beneath the landfill to the upgradient wells due to tidal influence. 

29 The greatest number, and in some cases, highest concentrations of Priority Pollutant metals 

30 were detected in SJS04-GW2S, an upgradient well. Similarly, the highest concentrations of 
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1 iron in both rounds of sampling and of manganese in Round 2 were found in one of the 

2 u&radient wells. 

3 The average, maximum and minimum concentrations of iron and manganese, as well as pH 

4 and specific conductance for the Water Table Aquifer in the four-cities area, as derived from 

5 data published in Siudyla et al. (1981) are shown in Table 3-11. The measured 

6 concentrations of manganese are all with in the range of published concentrations. The 

7 concentrations of iron measured in at least one round of sampling in three of the four wells 

8 (SJSO4-GWlS, -GW2S, and -GW4S) exceeded the maximum concentration in Siudyla et al. 

9 (1981). Because metallic objects were noted at the surface of the landfill, and the geophysical 

10 survey indicates buried metallic objects, the presence of excessive iron in the shallow 

11 groundwater may be an indication that the landfill is impacting the water quality. 

12 However, two of the measurements that exceeded the maximum published value are from 

13 upgradient wells. 

14 The range of pH measured in the Water Table Aquifer at the site (5.55 to 7.36) is within the 

15 range of published values (4.8 to 7.8). The measured specific conductance of all the Water 

16 Table Aquifer monitoring well samples is above the range of published values (121 to 1569 

17 umhos/crn) (note that lowest measured value, 1190 umhos/cm, is not reliable as the well 

18 was purged dry). Due to the proximity of the site to the South Branch of the Elizabeth 

19 River, it is likely that the elevated readings are due to naturally elevated salt content. There 

20 is no indication that the specific conductance is higher in upgradient monitoring wells than 

21 in downgradient monitoring wells. 

22 

23 

24 The potentiometric surface map of the Yorktown Aquifer (Figure 3-7) indicates that in the 

25 area of Site 4, ffow in that aquifer is to the south. The gentle gradient and the proximity of 

26 the site to the South Branch of the Elizabeth River indicate that tidal influence on the water 

27 levels may change the fI ow direction and gradient throughout the day. The data suggests, 

28 however, that SJS04-MWlD is upgradient of the landfill and SJS04MW3D is downgradient 

29 of the site. 

30 As with the Water Table Aquifer, the distribution of COPC and non-COPC organic 

31 constituents does not suggest that the landfill is a significant source of contamination. The 

The analytical data from samples collected from the Water Table Aquifer at Site 4 do not 

suggest that the landfill is acting as a source of contamination. 
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1 chloroform detected during Round 1 was not detected during round 2 and was found in 

2 both the upgradient and downgradient samples. 

3 The consistent presence of arsenic in filtered and unfiltered samples from the downgradient 

4 Yorktown Aquifer monitoring well may indicate that the landfill is contributing arsenic to 

5 the deep groundwater. The presence of ‘the Yorktown Formation clay would be expected to 

6 prohibit the migration of metals which adhere to clay particles, however, the clay thins to 

7 about 9 ft in the area of this well cluster. The evidence for migration of arsenic to the 

8 Yorktown Aquifer is inconclusive, however, because arsenic is not found consistently in 

9 other (shallow) monitoring wells. 

10 In order to further evaluate the impact, if any, that site activities have had on groundwater 

11 quality, the concentrations of iron and manganese, as well as pH and specific conductance, 

12 were compared to average, maximum and minimum concentrations of these.metals derived 

13 from published concentrations of analyses from the Upper Yorktown Aquifer in the 

14 Norfolk, Portsmouth, Virginia Beach and Chesapeake area (Siudyla et al., 1981). The values 

15 of these parameters are listed on Table 3-11. 

16 The concentrations of iron in the Yorktown Aquifer monitoring wells, in all but one sample 

17 (upgradient SJSO4-GWlD, R ound 2) are well within the range of concentrations from 

18 Siudyla et al (1981). The concentrations of manganese are about an order of magnitude 

19 above the published concentrations, even for the filtered samples. Although the source of 

20 the manganese in Landfill D is not known, manganese is a common indicator of landfill 

21 leachate from municipal landfills. The presence of manganese in the downgradient 

22 Yorktown Aquider well may indicate that the landfill is impacting Yorktown Aquifier water 

23 quality. 

24 The pH measured in the two Yorktown Aquifer monitoring wells is within the range of 

25 published values for the upper Yorktown Aquifer. Similarly, the specific conductance 

26 measured in deep monitoring wells ranged from 300 umhos/cm to 4520 umhos/cm. These 

27 readings are well within the range of the published values (97 umhos/cm to 6660 

28 umhos/cm). 

29 During the RRR (CH2M HILL, 1996) groundwater samples were collected from the Water 
,,.-, 1*. 30 Table Aquifer using a DPT. Although the samples from the RRR and the RI were col.lected 

31 with very different sampling methods, some comparisons of the analytical data can be 
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9 3.4.6 Site 4 Surface Water Analytical Results 
10 One surface water sample was collected from an arm of Blows Creek that is adjacent to the 

11 southwest side of the landfill. This site is coincident with the location of sediment sample 

12 SJSO4SDO4. The sample was collected as the tide was going out so that water moving from 

13 the landfill toward the river would be collected. Dry site conditions during the field 

14 investigation prevented the collection of additional samples form the other sediment 

15 locations. The nature and extent of the surface water COPCs at Site 4 are discussed below. 

16 3.4.6.1 Nature and Extent of COPCs in Surface Water 

17 The COPCs for surface water at Site 4 are listed in Table 3-21, and the distribution of 

18 inorganic surface water COPCs at Site 4 are shown in Figures 3-31 and 3-32. Table 3-22 

19 presents the analytical data for all COPCs. Results of analyses for all samples from Site 4 

20 are compiled in Appendix F. 

21 4-Methylphenol(13 ug/L) and acetone (8 J ug/L) are the only organic COPCs identified for 

22 the sample. One additional organic compound, phenol, was also detected. 

23 Twelve metals and total phosphorus were identified as inorganic COPCs. The metals 

24 include aluminum (49300 ug/L), arsenic (25.3 ug/L), beryllium (6 ug/L),~chromium (66.6 

25 ug/L), cobalt ( 34.5 J ug/L), copper (165 ug/L), iron (88800 ug/L), lead (746 ug/L), 

26 manganese (1910 ug/L), mercury (1 ug/L), nickel ( 54.9 ug/L), and zinc (1120 ug/L). 

27 3.4.6.2 Discussion of COPCs in Surface Water 

28 Due to the proximity of the landfill to the surface water it is likely that the landfill is 

29 contributing to the COPCs in surface water at Site 4. A debris pile in the reeds adjacent to 

30 the sample location was noted. The sample contained nine Priority Pollutant metals. 

made. In general, more constituents were detected in the Water Table Aquifer during the 

RI than during the RRR. During the earlier study, the only organic compound detected was 

acetone (25 ug/L). During the RI, acetone was detected in the Water Table Aquifer 

(although not identified as a COPC) and in the surface soil. More inorganic constituents 

were detected in the Water Table Aquifer during the RRR. This may be due to higher 

turbidity in those samples, although data on the turbidity of the samples were not available. 

Of particular interest is a concentration of arsenic (56.5 ug/L) in the downgradient sample. 

Arsenic was detected in filtered and unfiltered samples from the RI. 
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4 

5 

6 

7 

8 

9 

10 

11 

Table 3-21 
Site 4 Surface Water COPCs 

4Methylphenol 
Acetone 

Inorganic Contaminants 

Total Phosphorus 
Aluminum 
Arsenic 
Beryllium 
chromium 
Cob al t 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 

BTAG= Region III BTAG Screening Levels (August 9,199s Revision). 
AWQC= Ambient Water Quality Criteria 

Although the surface water sample was collected before the sediment sample at the same 

location, suspended sediment in the water could increase the concentration of metals in the 

surface water sample by colloidal transport. 

3.4.7 Site 4 Sediment Analytical Results 
Four sediment samples were collected at Site 4. Three were collected from the drainage 

ditch along the west side of Patrol Road(SJS04-SDOl, -SD-02, and SD-03), and the fourth 

(SJS04SD04) was collect from an arm of Blows Creek that borders the landfill on the 

southwest. Sample SJSO4-SD01 was located in the ditch “upstream” of Site 4, SJS04SD02 is 

located midway along the ditch (adjacent to the landfill), and SJSO4SD03 is located adjacent 

to the southernmost part of the landfill. During sediment sampling these three locations 

were dry. The nature and extent of the sediment COPCs at Site 4 are discussed below. 
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TABLE 3-22 

ST. JULIENS CREEK ANNEX, SITE 4 
SURFACE WATER COPC ANALYTICAL DATA 

Total Phosphorous I 
1 Aluminum 1 

‘Antimony I 
Arsenic I 
Beryllium ( 
Chromium I 
Cobalt ! 
Copper I 

Iron 
Lead 
Manganese 
Mercury 
Nickel , 

zinc I 
Organic (w/L) I 

49300; 
3.21 J 

25.3: 

66.2 
34.51 J 
165; 

888001 
7461 

1910’ 

54.; 
11201 

4-Methvlphenol I 13! 
*Acetone 817 

-.---me 50000~ 
3.7: J 

26.6: 

62Yi 
43:9/J 
179; 

931001 
8221 

====?F 

11601 

Inorganic: 

J = Analyte present. Reported value is estimated; concentration is outside the 

range for accurate quantitation. 

Organic: 

J = Analyte present. Reported value may not be accurate or precise. 
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1 3.4.7.1 Nature and Extent Sediment COPCs _ -i-a, 
2 The COPCs for sediment at Site 4 are listed in Table 3-23, and the distribution of organic 

3 and inorganic subsurface soil COPCs at Site 4 are shown in Figures 3-33 and 3-34 

4 respectively. Table 3-24 presents the analytical data for all COPCs. Results of analyses for 

5 all samples from Site 4 are compiled in Appendix F. 

6 The organic COPCs detected in sediments at Site 4 include two WCs, 13 SVOCs (including 

7 eleven PAHs), three pesticides, and Aroclor-1260. The inorganic COPCs includes 16 metals 

8 and total phosphorus. 

9 The highest concentrations of both VOCs COPCs were both detected in one sample, SJSO4- 

10 SD04. Acetone was detected at a concentration of 140 ug/kg in that samples and 7 J ug/kg 

11 in SJSO4SDO2. Carbon disulfide was only detected in SJSO4SD04, at a concentration of 19 J 

12 @kg. 

._ ̂ - 

13 The SVOCs include diethylphthalate (detected only in SJSO4SDO2 at 300 J ug/kg), 2!- 

14 methylnapthalene (detected the upstream sample SJSOPSDOl at a concentration of 48 J 

15 ug/kg and in SJS04SD03 at 140 J ug/kg) and the following PAHs: acenaphthene, 

16 anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene, chrysene, 

17 dibenz(a,h)anthracene, fluoranthene, phenanthrene and pyrene. On Figure 3-40 the 

18 concentrations of PAHs are presented as a total. Total COPC PAH concentrations ranged 

19 from 2000 J ug/kg at SJS04SD03 to 10,980 J ug/kg at SJSO4SDO4. 

20 The pesticides detected in sediment samples included 4,4’-DDT, 4$-DDE, and dieldrin. 

21 Dieldrin was only detected in the two downstream drainage ditch samples, SJSO4SDO2 (23 

22 ug/kg) and SJS04SD03 (6 J ug/kg). All samples contained some concentration of 4,.4’-DDT 

23 or its transformation products. The highest concentrations were always found in the 

24 upstream sample, SJS04SDOl (4,4-DDE at 31 ug/kg and 4,4’-DDT at 38 J ug/kg). 

25 Aroclor-1260 was found in all samples ranging in concentration from 31 J ug/kg in SJS04 

26 SD04 to 90 J ug/kg in SJS04-SD02. 

,, _-- 

27 Other, non-COPC, organic constituents detected in sediment samples include 4,4’-DDD, 

28 Butylbenzylphthalate, di-n-butylphthalate, benzo(g,h,i,)perylene, dibenzofuran and 

29 naphthalene. 
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Table 3-23 
Site 4 Sedil ent COPCs > 

Basis for inclusion as a COPC Organic Contaminants 

4,4’ - DDE 
4,4’ - DDT 
Amclor-1260 
Dieldrin 
Anthracene 
2-Methylnaphthalene 
Acenaphthylene 
Anthracene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(k)Pluoranthene 
Chrysene 
Dibenz(a,h,)Anthracene 
Diethylphthalate 
Fluoranthene 
Phenanthrene 
Pyrene 
Acetone 
Carbon Disulfide 

BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 

Inorganic Contaminants 

Total Phosphorous 
Aluminum 
Arsenic 
Barium 
Beryllium 
chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Silver 
Thallium 
Vanadium 

BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG, NAVY 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 
BTAG 

Zinc BTAG 
BTAG= Region III BTAG Screening Levels ugust Y,lY95 Revision). 
RBC = EPA. 1997. Region III Updated Risk-Based Concentration Table. October, 1997. 
NAVY= United States Navy, 1997. Naval Base Norfolk Partnership Human Health 
Risk Assessment Consensus Agreements #6.A.l through 6.A.6 and #6.B. 
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REMEDIAL INVESTGAllOh RESULTS 

1 The inorganic COPCs detected in sediments at Site 4 include: aluminum, arsenic, barium, 

2 beryllium, chromium, cobalt, copper, iron, lead, manganese, mercury, nickel, silver,, 

3 thallium, vanadium, zinc, and total phosphorus (as P). Phosphorus was detected in all 

4 samples with the range of concentration from 4.8 mg/kg in the SJSO4SDO2 to 28 mg/kg in 

5 SJSO4SDO4. ’ 

6 The metal COPCs include ten Priority Pollutant metals. All except thallium were detected in 

7 the upstream sample SJSO4-SDOl. The highest concentration of seven of the ten Priority 

8 Pollutant metals were found in sample SJS04SD03. These concentrations of Priority 

9 Pollutant metals: arsenic (33.1 mg/kg), copper (387 mg/kg), lead (441 mg/kg), mercury (6.4 

10 mg/kg), nickel (43.9 mg/kg), and zinc (624 mg/kg). The highest concentration of beryllium 

11 was detected in SJSO4-SDOl(3.9 mg/kg). Chromium was detected at highest concentrations 

12 in SJSO4SDO4 (38.8 mg/kg), and thallium was detected only in SJS04SD02 at 0.46 J mg/kg. 

,_.. --.. 

13 3.4.7.2 Discussion of COP& in Sediment 

14 There are some general trends and patterns to the distribution of organic and inorganic 

15 COPCs in sediment at Site 4. The highest concentration of VOC and SVOC contamination 

16 was found in the sample from Blows Creek (SJSO4-SD04). The widespread (though 

17 generally low concentration) presence of acteone in surface soil, coupled, with the higher 

18 concentration in the sediment sample, indicates that the landfill is a potential source for 

19 acetone. That same sample (SJSO4SDO4) contained a significant concentration of PAHs 

20 which are likely due to a source at the landfill. An alternative possibility is that the PAHs 

21 have accumulated from water and sediment washed in from the South Branch of the 

22 Elizabeth River with the tides. 

23 The landfill does not appear to be a source of 4,4’-DDT or its metabolites in sediment 

24 because the concentrations of these pesticides are highest in the “upstream” ditch sample. 

25 Dieldrin was detected in a sample collected adjacent to the landfill, but only in that sample. 

26 It is interesting to note that the COPC pesticides that were found in landfill surface soil, 

27 (endrin ketone and endrin aldehyde) were not found in the sediments. Therefore it does not 

28 appear that surface soil from those locations (SJSO4-SSOS and -SSlO) are impacting the 

29 sediments. 

30 Several of the metals that appear at highest concentrations in the downstream ditch sample 

31 (SJSO4-SD03) increase in concentrations along the ditch. These metals include: arsenic, 

027.. DRAFT 3-97 



REMEDIAL lNVES?lGATioN RESULTS 

1 barium, copper, lead, mercury, vanadium and zinc. The data indicate that the landfill is : “?.>: 

2 contributing to the concentration of these metals in sediment. The concentration of mercury 

3 in these samples is particularly high (6.4 mg/kg in SJS04-SD03). The florescent light 

4 containers reported to have been disposed in this landfill, are a likely source for the 

5 mercury found in the sediment. 
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,dh.\ 1 4. Contaminant Fate and Transport 

9 

10 

11 

, e” -.,. 12 

13 

14 

15 

16 

17 

2 This section discusses the primary processes that control the behavior of contaminants in 

3 the surface and subsurface environments at Sites 3 and 4. 

4 4.1 Chemical and Physical Processes Influencing Contaminant 
5 Fate and Transport 
6 When released into the environment organic and inorganic chemicals undergo a variety of 

7 reactions or processes that affect their transport and final fate. The process may include: 

8 0 dissolution/precipitation 

18 Table 4-l summarizes these mechanisms and their physical and chemical properties that 

19 influence contaminant mobility. 

sorption 

volatilization 

photolysis 

oxidation-reduction 

hydrolysis 

biodegradation 

advection 

diffusion, and 

dispersion. 

20 4.2 Site 3 Contaminants of Potential Concern 
21 Surface and subsurface soil, groundwater and sediment samples were collected and 

22 analyzed at Site 3. No surface water samples were collected. Complete lists of COPCs in 

23 these media are found in Sections 3.3.4 through 3.3.6. Only those COPCs that appear to be 

24 attributable to dredge disposal and landfill activities at Site 3 will be discussed here (see 

,,/ .=-., 25 Section 3.3.4.1.2,3.3.4.2.2,3.3.5.2 and 3.3.6.2). Numerous inorganic COPCs were found in 
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TABLE 4-l 
CHEMICAL AND PHYSICAL FATE AND TRANSPORT PROCESSES 

Process Description Property 
Dissolution is the partitioning of a 

Dissolution/ chemical in the liquid phase. , The Water Solubility 
Precipitation solubility of a compound is based on 

salinity, temperature, dissolved organic low water solubilty: < 100 mg/L” 
carbon, oxidation state, polarity and 
other factors. Metals may precipitate high water solubility: > 1,000 mg/L 
from solution given the right conditions. 

Sorption Sorption includes adsorption (adhesion 
to a solid’s surface) and absorption 
(penetration into the solid). Adsorption Log K, 
can retard the transport of an adsorbed 
species. Water solubility, polarity, 
octanol/water partion coefficient (K,), Log K, (log organic carbon coefficient) 
acid/base chemistry, and redox 
chemistry influence sorption. 

Volatilization The transfer of contaminants from the 
liquid phase to the vapor phase. Henry’s Law Constant (K,) 
Volatilization is important for the 
removal of contaminants in the high volatility: KH > 5 x 10 -’ atm-m3/mol 
unsaturated zone and is dependent on 
the physical properties of the chemical low volatility: K, < 5 x 10 “atm-nG/mol 
and the environment. 

Photolysis Photo-dissociation is the process where 
chemicals degrade as a result of Photolysis Rate Constants 
absorption of radiation in the visible or 
near-UV region of the electromagnetic 
spectrum. 

Oxidation/ Redox involves the transfer of electrons 
Reduction between two molecules or elements, 
(Redox) 

Redox Potential @I) 
with the oxidizing component losing 
electrons and the reducing component 
gaining electrons. Common in near- 
surface environments where oxygen 
and sunlight are present. 

Hydrolysis Hydrolysis is the reaction of a 
compound with water resulting in a Hydrolysis Rate Constants 
new chemical species. Hydrolysis 
reactions are strongly pH dependent. 
Hydrolysis reactions in groundwater 
are typically too slow to be sigmf * icant. 

3iodegradation Biodegradation is the biotransformation 
of a compound into simpler Biodegradation Rate Constants 
compound(s). This process is directly 
mediated by microorganisms present in 
the environment. Metals do not 
undergo biodegradation. 

jdvection The physical process by which 
contaminants are transported in Effective Porocity and Average Linear 
solution at the average linear velocity of Velocity 
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,.. -r-l 

1 the samples collected from Site 3; fate and transport of the priority pollutant metals will be 

2 discussed here. 

3 

4 

5 

6 

7 

8 3%. 

9 

10 

11 

12 

13 

14 

15 

16 

17 

The organic COPCs in surface soil and/or subsurface soil at Site 3 that appear attributable 

to dredge disposal and landfill activities at Site 3 include the VOC methylene chloride; 

PAHs, other SVOCs including carbazole, dibenzofuran, diethyphthalate and 

pentachlorophenol, and the PCB aroclor-1254. Priority pollutant metal COPCs in surface 

soil and/or subsurface soil at Site 3 include arsenic, beryllium, chromium, copper, lead, 

mercury, nickel, thallium and zinc. 

The only organic compound detected in the shallow wells completed in the Water Table 

Aquifer at Site 3 was bis(2-ethylhexyl)phthalate. All of the priority pollutant metals that 

were detected in the soils at Site 3 were found in the shallow groundwater except mercury 

and thallium. The priority pollutant metals that were determined to be COPCs in 

groundwater include arsenic, beryllium, chromium and nickel. The COPCs detected in the 

sediment that were also detected in Site 3 soils include methylene chloride, PAHs, 

phthalates, arsenic, beryllium, chromium, copper, lead, mercury and zinc. The VOC 

toluene, the PCB aroclor-1260 and the priority pollutant metal cadmium were also COPCs 

for sediments at Site 3. 

18 

19 

20 

21 

I-’ ‘*-- 22 

23 

4.3 Site 3 Characteristics that Affect Fate and Transport 
The physical characteristics at Site 3 that affect the persistence and migration of 

contamination at Site 3 include topography, surficial geology, soil and water properties, 

hydrology and groundwater flow. In general, Site 3 is relatively flat with a few minor 

depressions. The surface soils are fine to medium sands and sandy silts and the shallow 

subsurface soils (less than 4 ft bgs) are grayish brown fine to medium sands and silts with 

CHEMICAL AND PHYSICAL FATE AND TRANSPORT PROCESSES 

Dispersion Coefficients 

“Reidy et al. (1989) 
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6 The Water Table Aquifer at Site 3 is shallow and was found at a depth of 4 ft bgs. In 

7 addition, an apparent perched water zone was found in the shallow subsurface south of the 

8 landfill. Infiltration of contaminants to these shallow water tables is rapid. The 

9 groundwater flow in the Water Table Aquifer is most likely to the south. Groundwater pH 

10 in the monitoring wells completed in the shallow groundwater at the time of groundwater 

11 sampling ranged from 6.14 to 7.28, which are relatively neutral pH values. The sandy 

12 nature of the surface soils, subsurface soils and aquifers implies a relatively aerobic 

13 subsurface environment. 

14 The sediment samples, which were collected in the minor depressions at Site 3, are sandy 

15 loams having a high total organic carbon content (TOC) of up to 67,700 mg/kg indicating 

16 they are rich in organic material. High organic carbon content in soils means an abundance 

17 of adsorption sites for contaminant adsorption. 

18 4.4 Fate and Transport Properties of COPCs at Site 3 

19 

20 

21 

22 

23 

24 The fate and transport properties of these solvents are shown on Table 4-2. Methylene 

25 chloride and toluene have high Henry’s Law Constants indicating that they would have 

26 been subject to volatilization when deposited on the surface of the landfill. However, they 

27 also have moderate to high water solubilities which would result in subsurface transport to 

28 groundwater and surface runoff to sediment and surface water. The low concentrations of 

29 methylene chloride and toluene that remain indicate that only residual levels of 

30 contamination remain at Site 3. The clays associated with the dredged disposal material 

some clay that appear to be the dredged material placed in the landfill. The flat topography 

and the porous permeable nature of the sandy material in the surface and subsurface zone 

at Site 3 encourages downward migration of contaminants at Site 3. Locally, there will be 

some retardation of contaminants in subsurface areas exhibiting more clayey material, 

because of lower permeabilty. 

. . ,: _. ‘:, 

4.4.1 vocs 
The VOC COPCs detected at Site 3 include methylene chloride detected in low 

concentrations in subsurface soils (12J ug/kg) and sediment (100 ug/kg) and toluene 

detected in very low concentrations in sediment (4J ug/kg). The refuse deposited in the 

landfill at Site 3 included solvents, which could explain the origin of these two solvents. 
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TABLE42 
FATE AND TRANSPORT PROPERTIES OF SITE 3 ORGANIC COPCs 

COPC Spec. Water Henry’s Law Log Knv Log Reference 
Density Solubility Constant Km 

(mg/l). (atm-m’/mol) 
vocs 
Methylene Chloride 1.3266 2.OOxlO~ 2.00x10” 1.30 0.94 Knox et al (1993) 
Toluene 0.8669 5.15xld 6.70~10” 2.65 2.18 Knox et al (1993) 

PAHS 

phthalate 
koclor-1254 

hl I A - S.-L ,..,:,,l..t- 

2.7~105 6.47 5&E Knox elt al (1993) ~ 

1 deposited at Site 3 and the high organic carbon content of the sediments may explain the 

2 persistence of these volatile organics in the subsurface soil and sediment, respective!y. 

3 Biodegradation could be a factor with these compounds, given enough time (Knox et al., 

4 1993). 

5 
_,* “? 

6 

7 

The contaminant pathway for VOC releases at Site 3 is therefore direct discharge to soils, 

volatilization, leaching to groundwater and runoff to sediments, and migration with 

groundwater flow. 

L-4, Ll = ll”l Q”au4”le 

E = estimated 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 The contaminant pathway for PAH releases at Site 3 is therefore direct discharge to soils 

13 and sediments with no migration to groundwater or surface water. 

4.4.2 PAHs 
PAHs are contained in the types of material deposited at Site 3, which included waste oils, 

oil sludges and dredged material. PAHs once deposited may have undergone volatilization 

(the fluoranthenes primarily) and photolysis (all PAHs) (USEPA, 1983). Table 4-2 also 

shows that PAHs have high values for adsorption coefficients (KO,,, and K, ) and low water 

solubilities indicating that sorption will be a major mechanism controlling PAHs at Site 3. 

The occurrence of PAHs in the surface soils, subsurface soils and sediments is consistent 

with sorption as the predominant mechanism controlling PAHs at Site 3. Further 

breakdown of PAHs via biodegradation is most feasible for the PAHs having less than four 

aromatic rings (e.g. acenaphthene, anthracene, fluorene, naphthalene and phenanthrene, 

but not the pyrenes or benzofluoranthenes) (USEPA, 1983). 

14 4.4.3 Other SVOCs 
15 The other SVOCs detected at Site 3 include very low concentrations of carbazole in surface 

16 soils, dibenzofuran in surface and subsurface soils and pentachlorophenol in surface soils. 

17 Phthaiates were also found in low concentrations in surface soil, sediment and 

18 groundwater. 

19 The high adsorption coefficients, low Henry’s Law Constants and low water solubilties 

20 listed in Table 4-2 for carbazole, dibenzofuran and pentachlorophenol indicate that sorption 

21 is most likely the dominant mechanism controlling these contaminants at Site 3. The sandy 

22 clays at Site 3 enhance the sorption of these compounds in the soils. Biodegradation of 

23 pentachlorophenol is possible but may not compete with sorption (USEPA, 1983). 

24 Phthalates, which are used as plasticizers in vinyl products were likely contained in 

25 material deposited in the landfill. The fate and transport properties of phthalates as shown 

26 on Table 42 indicate that the predominant process controlling phthalates at Site 3 is 

27 sorption as evidenced by the high log KOW and log Koc and low to moderate water 

28 solubilities. Biodegradation is also an important process for phthalates (USEPA, 1983). 

29 Volatilization is not important as evidenced by the low Henry’s Law Constants for 

30 phthalates. The presence of low levels of bis(Z-ethylhexyl)phthalate in groundwater 

31 indicates some migration of these contaminants to groundwater. However, the low 
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#.T”. 
1 concentrations of phthalates that remain indicate that only residual levels of contamination 

2 remain at Site 3. 

3 

4 

5 

6 

7 

8 

9 

10 

4.4.4 PCBs 
The PCBs detected at Site 3 include Aroclor-1254 at concentrations up to 100 ug/kg in 

surface soils and aroclor-1260 at concentrations up to 150 ug/kg in sediment. The waste oil 

disposed in the landfill could explain the origin of these PCBs. As shown on Table 4-2, the 

high specific density, extremely low solubility and very high adsorption coefficients (log Kow 

and log K,) indicate that PCBs, when deposited on the ground, would strongly adsorb to 

soils and sediments. There would be no significant biodegradation of these PCBs but there 

is a strong potential for bioaccumulation (Knox et al., 1993). 

11 Once adsorbed to soil or sediment, the only mechanism for transport would be physical 

12 transport associated with runoff and erosion. 

13 

14 

.I 1 15 

16 

17 

18 

19 

20 

4.4.5 lnorganics 
Arsenic, beryllium, chromium, copper, lead, mercury, nickel, thallium and zinc were found 

in surface and subsurface soils at Site 3. Native materials as well as the waste oils and 

dredged material deposited at the landfill are the likely sources of these metals. All of the 

metals found in soils except thallium were found in sediments, and all of the metals. except 

mercury and thallium were found in groundwater. The concentrations of these metals were 

highest in surface soil sample SJSO3-SS07, subsurface soil samples SJS03-SB06 and -SB07 and 

sediment sample SJS03-SD02 which is downgradient of SJSO3-SS07. 

21 The concentrations of metals were highest in MW-2S and MW-4S which are south and 

22 therefore downgradient of the landfill. The majority of the metals detected in the 

23 groundwater samples were associated with the particulate fraction and not the dissolved 

24 fraction as evidenced by their low concentrations in filtered samples. Only nickel and zinc 

25 had significant dissolved fractions. 

,;_ ‘---. 

26 Table 4-3 s ummarizes the fate and transport properties of the metals found at Site 3.. The 

27 wide range of soil conditions in the environment and the resulting high variability of 

28 physical parameters make it difficult to predict the mobility of metals. However, co:nsistent 

29 with the pattern of metals observed at Site 3, adsorption and dissolution appear to be the 
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Table 4-3 

Fate and .Transport Properties of Site 3 Inorganic COPCs’ 

Biological Processes 

arsenic is insoluble 

solubility 
Lead +2, +4 PbO only very Pb” readily reduces -- -- Strong adsorption Bioaccumulates 

slightly to Pb*+ by iron, manganese 
soluble; other and aluminum 
forms 
insoluble 

Mercury +l, +2 most forms Reducing conditions -- Strong volatility Strong adsorption to Bioaccumulates 
insoluble form insoluble HgS clays, oxides and 
under natural organic material 



Table 4-3 

Fate and Transport Properties of Site 3 Inorganic COPCs’ 

Nickel +2 low solubilty Reducing conditions -- -w Strong Some bioaccumulation 
under natural form NiS coprecipitation with 
conditions metal oxides 

Thallium tl, +3 Tl$ solubility Free thallium (3+) -- ..- Strong adsorption to Strong bioaccumulation 
is 200 mg/L present in very clays 

oxidizing water, Tl or 
TlS precipitates 
under reducing 
conditions 

zinc +2 ZLlO -- Hydrolyzes -- Strongly adsorbed . Strong bioaccumulation 
solubililty is to Zn(OH), by metals, clays and 
1.6; and ZnO organics 
complexation which 
with organic precipitate 
and inorganic 
ligands 
increases 
solubility 

a Source of most of information in table is USEPA (1983) except as otherwise footnoted. Photolysis was not important for any of 
these metals so it was excluded from the table. 
b Source is Fetter (1993). 
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1 

2 

8 

9 

10 

11 

12 

13 

14 There is potential for the transport of the dissolved metals in groundwater at Site 3, which 

15 include nickel and zinc and low concentrations of the other metals, to the most proximal 

16 surface water which is the South Branch of the Elizabeth River. The South Branch of the 

17 Elizabeth River is approximately 1,000 ft south of the landfill. 

18 

19 

20 

21 

22 

23 

24 

25 The volatile, soluble, degradable VOCs such as methylene chloride and toluene were found 

26 only in trace concentrations in the soils. No data indicates that these chemicals ever 

27 reached the groundwater. 

mechanisms controlling the metals at Site 3. There would also be a strong potential for - 
a 

bioaccumulation of metals at Site 3. 

The sands at Site 3 will not strongly adsorb metals, but the clays associated with the 

dredged material and the organic material found in the sediments will adsorb metals. The 

high amount of iron and manganese in soils also facilitates the adsorption of metals 

including arsenic and chromium. Under most conditions, there is little soluble inorganic 

mercury, which explains the absence of mercury in groundwater (Fetter, 1993). 

Nickel and zinc have higher mobilities than some of the other metals, explaining their 

occurrence in the dissolved fraction in groundwater. In general, the relatively neutral pH of 

the shallow groundwater at Site 3 does not indicate corrosive or alkaline conditions that 

would rapidly dissolve metals from the solid material comprising the aquifer. The 

conditions present at Site 3 more likely results in a very slow leaching of metals from the 

surface and subsurface soils into groundwater. 

4.5 Summary of Site 3 Contaminant Fate and Transport 
The majority of the COPCs detected in the soils, sediments and groundwater at Site 3 can be 

classified as persistent, non-volatile and non-degradable metals (arsenic, beryllium, 

chromium, copper, lead, mercury, nickel, thallium and zinc) and very slowly degradable 

organics that include PAHs, PCBs and other SVOCs. These chemicals strongly sorb to soils 

and are relatively immobile. Concentrations in soils will persist into the future with only 

slow dissolution of metals to groundwater. 
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I 4.6 Site 4 Contaminants of Potential Concern _Ch.\ 
2 Surface and subsurface soil, groundwater, surface water and sediment samples were 

3 collected and analyzed at Site 4. Complete lists of COPCs in these media are found in 

4 Sections 3.4.4 through 3.4.7. Only those COPCs that appear to be attributable to larrdfill 

5 activities at Site 4 will be discussed here (see Section 3.4.4.1.2,3.4.4.2.2,3.4.5.2,3.4.6.2 and 

6 3.4.7.2). Numerous inorganic COPCs were found in the samples collected from Site: 4; fate 

7 and transport of the priority pollutant metals and cyanide will be discussed here. 

8 The organic COPCs in surface soil at Site 4 that appear attributable to landfill activities at 

9 Site 4 include the VOCs acetone and 2-butanone, PAHs, other SVOCs including carbazole 

10 and phthalates, the PCB aroclor-1260 and pesticides dieldrin, endrin aldehyde and endrin 

11 ketone. Subsurface soil samples showed only trace amounts of PAHs. The concentrations 

12 of the priority pollutant metal COPCs found in the surface soil and subsurface soil samples 

13 collected at Site 4 do not indicate contamination attributable to landfill activities but: may be 

,I --, 

14 related to fill material deposited adjacent to the landfill (see Section 3.4.4.1.2 and 3.4.4.2.2). 

15 Note that subsurface soil samples could not be collected in the center of the landfill lbecause 

16 the material was full of construction debris. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

The organic compounds that were detected in the shallow wells completed in the Water 

Table Aquifer at Site 4 include the VOCs acetone and carbon disulfide, the PAH 

acenaphthene and other SVOCs including bis(Z-ethylhexyl)phthalate and dibenzofuran. 

The priority pollutant metal COPCs that were detected in the groundwater at Site 4 :include 

arsenic, chromium, lead, silver and thallium. The COPCs detected in the sediment that 

were also detected .m Site 4 soils include acetone, PAHs, phthalates, aroclor-1260, dieldrin, 

arsenic, beryllium, chromium, copper, lead, mercury, nickel, silver, thallium and zinc. 

Carbon disulfide was also found to be a COPC in sediment. Surface water COPCs include 

acetone, 4-methylphenol and the priority pollutant metals arsenic, beryllium, chromium, 

copper, lead, mercury, nickel and zinc. Section 4.1 describes the chemical and physical 

processes influencing contaminant fate and transport. 

28 4.7 Site 4 Characteristics that Affect Fate and Transport 
, I--,, 29 The physical characteristics at Site 4 that affect the persistence and migration of 

30 contamination at Site 4 include topography, surficial geology, soil and water properties, 
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1 hydrology and groundwater flow. The surface of the landfill at Site 4 is relatively flat and 

2 unvegetated but is approximately 5 ft higher than the surrounding area; the area slopes 

3 gently to the south towards Blows Creek. A drainage channel runs along the eastern edge 

4 of the landfill and terminates in Blows Creek. The marshy depression along the 

5 southwestern edge of the landfill where SJSO4SDO4 and -SW04 were collected also drains to 

6 Blows Creek. The surface soils are sandy silts and the shallow subsurface soils (less than 4 

7 ft bgs and collected on the perimeter) are dark brown silts, fill that appears to be the 

8 dredged material placed in the landfill at Site 3 or fill associated with the Patrol Road. The 

9 flat topography of the top of the landfill surface and the porous permeable nature of the 

10 sandy silts and debris-laden subsurface material encourages downward migration of 

11 contaminants. The southwestern portion of the landfill that slopes towards Blows Geek 

12 may involve significant surface flow and runoff. Locally, there will be some retardation of 

13 contaminants in subsurface areas exhibiting more clayey material, because of lower 

14 permeability. 

15 The Water Table Aquifer at Site 4 is shallow and was found at a depth of 4 ft bgs. 

16 Infiltration of contaminants to the shallow water table is rapid. The groundwater flow in 

17 the Water Table Aquifer is most likely to the southeast, however, the flow direction may 

18 fluctuate as a result of the tidal influence. Groundwater pH in the monitoring wells 

19 completed in the shallow groundwater at the time of groundwater sampling ranged from 

20 6.3 to 7.36, which are relatively neutral pH values. The sandy nature of the surface soils, 

21 subsurface soils and aquifers implies a relatively aerobic subsurface environment. 

22 The sediment samples, which were collected along the perimeter at Site 4, are sandy clayey 

23 loams having a high total organic carbon content (TOC) of up to 159,000 mg/kg indicating 

24 they are rich in organic material. High organic carbon content in soils means an abundance 

25 of adsorption sites for contaminant adsorption. 

26 4.8 Fate and Transport Properties of COPCs at Site 4 

27 

28 

29 

30 

4.8.1 VOCs 
The VOC COPCs detected at Site 4 include acetone in low concentrations in the surface 

soils, groundwater, sediment and surface water (up to 79J ug/kg, 8 ug/L, 140 ug/kg and 8 

ug/L, respectively), 2-butanone in low concentrations in the surface soils (up to 28 ug/kg), 
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1 and carbon disulfide in groundwater and sediments (0.4J ug/L and 19J q/kg, 

2 respectively). The refuse deposited in the landfill at Site 4 was reported to include waste 

3 drurns, which could potentially explain the origin of these solvents. 

4 The fate and transport properties of these solvents are shown on Table 4-4. Acetone, 2- 

5 butanone and carbon disulfide have moderate to high Henry’s Law Constants indEcating 

6 that they would have been subject to volatilization when deposited on the surface of the 

7 landfill. However, they also have moderate to high water solubilities which would! result in 

8 subsurface transport to groundwater and surface runoff to sediment and surface water. The 

9 low concentrations of acetone, 2-butanone and carbon disulfide that remain indicate that 

10 only residual levels of contamination remain at Site 4. 

11 The clays contained in the soils and sediments at Site 4 and the high organic carbon content 

12 of the sediments may explain the persistence of these volatile organics in the, surface soil 

13 and sediment. 

“, 

14 The contaminant pathway for VOC releases at Site 4 is therefore direct discharge to soils, 

15 volatilization, leaching to groundwater and runoff to sediments and surface water, and 

16 migration with groundwater flow. 

17 4.8.2 PAHs 
18 PAHs are contained in the types of material deposited at Site 4, which was reported. to 

19 include waste drums. PAHs once deposited may have undergone volatilization (the 

20 fluoranthenes primarily) and photolysis (all PAHs) (USEPA, 1983). Table 4-4 also shows 

21 that PAHs have high values for adsorption coefficients (K, and K, ) and low water 

22 solubilities indicating that sorption will be a major mechanism controlling PAHs at Site 4. 

23 The occurrence of PAHs in the surface soils, subsurface soils and sediments is consistent 

24 with sorption as the predominant mechanism controlling PAHs at Site 4. Further 

25 breakdown of PAHs via biodegradation is most feasible for the PAHs having less tlhan four 

26 aromatic rings (e.g. acenaphthene, anthracene, fluorene, naphthalene and phenanthrene, 

27 but not the pyrenes or benzofluoranthenes) (USEPA, 1983). 
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TABLE 4-4 
FATE AND TRANSPORT PROPERTIES OF SITE 4 ORGANIC COPCs 

COPC Spec. Water Henry’s Law Log Log Reference 
Density Solubility Constant K, Koc 

(rn!z/l) (atm-m’/mol) 
vocs 
Acetone 
2-Butanone 
Carbon Disulfide 

0.7906 
0.8051 
1.2600 

1x106 
2.7~10’ 

2.1Oxld 

-0.24 -0.43E Knox et al (1993) 
0.28 O.OYE Knox et al (1993) 
2.00 2.47E Knox et al (1993) 

PAHs 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benxo(a) anthracene 
Benzo (b) fiuoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
Chrysene 
Dibenz (a,h) anthracene 
Floranthene 
Indeno (1,2,3-cd) pyrene 

1.0242 
0.8988 
1.2600 
1.2740 

N/A 
N/A 

1.3510 
1.2740 
1.2820 
1.2520 
0.0620 

3.47 1.7OxlO~ 4.13 1.25 Knox et al (1993) 
3.93 2.OOxlO~ 4.07 3.68E Knox et al (1993) 

4.5Ox1O-2 6.50~10” 4.43 4.27 Knox et al (1993) 
1.20x1U2 2.30~10” 5.90 6.14 Knox et al (1993) 
1.40x1p2 1.20x1U5 6.57 5.74 Knox et al (1993) 
5.5oxlO~ 1.40x105 6.85 6.64E Knox et al (1993) 
3.90x10J 2.40~10~ 6.00 6.00E Knox et al (1993) 
1.80~105 7.26~10’~ 5.61 5.39E Knox et al (1993) 
5.00x105 7.33xUJ9 6.36 6.22 Knox et al (1993) 
2.40~10” 1.69~10-~ 5.22 4.62 Knox et al (1993) 
6.20~10‘~ 2.96x1O-2o 7.70 7.49E Knox et al (1993) 

2-methylnaphthalene 
NaDhthalene 
Phenanthrene 

I 

I 

1.2710 I 

1.0058 J 

1.35x10“ I 

2.46~10’ 

1.90x10” I 

1 

5.09 I 

N/A 

4.81 

1 

Knox et al 0993) 

4.11 1 3.93 Knox et al (1993) 
I 1.1450 I 3.00x10” I 4.60x10” 1 3.36 r 3.1: 1 Knox et al (1993) 
! 1.1790 1 1.00 1 3.90x1~s 1 4.52 1 4.36 Knox et al (1993) 

Pvrene 

Other SVOCs 
Diethyl phthaIate 
Butylbenzyl phthalate 
carbazole 
&m&hyl phenol 

1.1175 
1.1200 

N/A 
1.0178 

8.96x1O-2 
2.76 

N/A 
2.30~10’ 

8.46~10” 
1 .30x10d 

N/A 
7.92x10-’ 

2.35 
4.78 

N/A 
1.92 

1.84 Knox et al (1993) 
2.18 Knox et al (1993) 

N/A 
1.69 Knox et al (1993) 

Pesticides/PCBs 
Xeldrin 1.7500 2.00x10” 2.00x105 4.53 4.08 Knox et al (1993) 
bdrin aldehyde N/A 2.60x10-’ 3.86~105 5.60 4.43E Knox et al (19931 
Zndrin Ketone N/A N/A N/A N/A N/A 
4roclor - 1260 1.5660 8.00~10” 7.1x10” 6.91 6.42E Knox et al (19931 

1 Acenaphthene was found in very low concentrations (2J ug/L and 5J ug/L) in monitoring 

2 well MW-1S in both ihe first and second rounds of sampling, respectively, indicating 

3 transport from the vadose zone to groundwater. The solubility of acenaphthene, one of the 

4 most soluble PAHs, resuIts in the low concentration of this PAH in groundwater. 

4-14 DRAFT 027.. 



CoMAh4lW FATE AND TRANSPORT 

1 The contaminant pathway for PAH releases at Site 4 is therefore direct discharge to soils 

2 and sediments with little migration to groundwater and no migration to surface water. 

3 4.8.3 Other SVOCs 
4 The other SVOC COPCs detected at Site 4 include very low concentrations of carbazole in 

5 surface soils (up to 300J ug/kg), low concentrations of phthalates including 

6 butylbenzylphthalate in surface soils and sediment, diethylphthalate in surface soils and 

7 sediment, di-n-butylphthalate in sediment, and bis(2ethylhexyl)phthalate in groundwater, 

8 a low concentration of dibenzofuran in groundwater (2J ug/L in MW-1s) and a low 

9 concentration of 4-methylphenol in surface water (13 ug/L). 

,. +,_ 

10 The high adsorption coefficients (log K, and log K,), low Henry’s Law Constants and low 

11 to moderate water solubilties listed in Table 4-4 for carbazole, phthalates and dibenzofuran 

12 indicate that sorption is most likely the dominant mechanism controlling these 

13 contaminants at Site 4. Biodegradation is also an important process for phthalates (IJSEPA, 

14 1983). The presence of low levels of bis(2-ethylhexyl)phthalate and dibenzofuran in 

15 groundwater indicates some migration of these contaminants to groundwater. However, 

16 the low concentrations of these compounds that remain indicate that only residual levels of 

17 contamination remain at Site 4. 

18 4Methylphenol is different than the other SVOCs detected at Site 4 in that 4-methylphenol 

19 has a much higher water solubility and lower adsorption coefficient (Table 44). The high 

20 water solubility resulted in transport to surface water. 

21 The contaminant pathway for the releases of other SVOCs at Site 4 is therefore direct 

22 discharge to soils and sediments with migration of only the more soluble compounds (bis(2- 

23 ethylhexyl)phthalate, dibenzofuran and 4methylphenol) to groundwater and surface 

24 water. 

25 4.8.4 Pesticides and PCBs 
26 The pesticide COPCs detected at Site 4 include dieldrin in surface soils and sediment at 

27 concentrations up to 72J ug/kg and 23 ug/kg, respectively, and endrin aldehyde andi 

28 endrin ketone in surface soils at concentrations of 160J ug/kg and 83J ug/kg, respectively. 

,.-“-- 29 These pesticides have very high adsorption coefficients along with very low Henry’s Law 

30 Constants and very low water solubilities indicating sorption is the major mechanism 
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1 controlling pesticides at Site 4. These pesticides are also very resistant to biodegradation 

2 (USEPA, 1983). 

6 

7 

8 

9 

10 

11 Once adsorbed to soil or sediment, the only mechanism for transport of pesticides and PCBs 

12 at Site 4 would be physical transport associated with runoff and erosion. Little potential 

13 exists for these contaminants to reach groundwater. 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 The priority metal COPCs detected in the groundwater samples collected from the Water 

24 Table Aquifer at Site 4 are more difficult to relate to landfill activities because the aquifer is 

25 influenced by the tide. The priority pollutant metal COPCs include arsenic, chromium, 

26 lead, silver and thallium. The concentrations of these metals were highest in MW-2s and 

27 MW-4S. All of the metals detected in the groundwater samples were associated primarily 

28 with the particulate fraction and not the dissolved fraction as evidenced by their low 

29 concentrations in filtered samples. 

The COPC PCBs detected at Site 4 include aroclor-1260 at concentrations up to 6,300 ug/kg 

and 9OJ ug/kg in surface soils and sediment, respectively. The ballast containers for 

fluorescent light fixtures deposited in the landfill were known to contain PCBs. 

As shown on Table 44, the high specific density, very low solubility and very high 

adsorption coefficients (log K, and log K,) indicate that PCBs, when deposited on the 

ground, would strongly adsorb to soils and sediments. There would be no significant 

biodegradation of these PCBs but there is a strong potential for bioaccumulation (Knox et 

al., 1993). 

4.8.5 lnorganics 
The fluorescent light ballasts disposed of in the landfill are a likely source for the metals, 

particularly mercury, found in sediment and surface water at Site 4. Metals concentrations 

also appear to increase from the upgradient sediment sample (SJSO4-SDOl) to the 

downgradient sediment sample (-SD03), indicating that metals in the sediment may have 

come from the landfill. The priority pollutant metal COPCs detected in sediment at Site 4 

include arsenic, beryllium, chromium, copper, lead, mercury, nickel, thallium and zinc. All 

of these metals except thallium were found in the one surface water sample collected 

(SJSO4SWO4). 
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1 

e--- 2 

3 

4 

5 

6 

7 The high concentration of metals in the downgradient sediment samples SJS04SDO3 and - 

8 SD04 suggest that the high amount of organic material found in the sediments at Site 4 are 

9 retaining metals. However, the high concentrations of metals at surface water sample 

10 location SJSO4SWO4 indicate that the metals are suspended in this sample or that oxidizing 

11 conditions are present leading to the dissolution of metals from the sediment. The .high 

12 conductivity of this surface water sample (20,000 uhmos/cm) indicates that the meitals in 

13 the surface water sample may be associated with suspended material. 

14 

15 

,,. rx 16 

17 

18 There is potential for the transport of the dissolved or suspended metals in surface water at 

19 Site 4 to the most proximal s*urface water which is Blows Creek. Blows Creek is 

20 approximately 300 ft south of this sampling location. 

21 

22 

23 

24 

25 

26 

27 

28 

29 

Table 45 summarizes the fate and transport properties of the metals found at Site 4. The 

wide range of soil and sediment conditions in the environment and the resulting high 

variability of physical parameters make it difficult to predict the mobility of metals;. 

However, consistent with the pattern of metals observed at Site 4, adsorption and 

dissolution appear to be the mechanisms controlling the metals at Site 4. There would also 

be a strong potential for bioaccumulation of metals at Site 4. 

In general, the relatively neutral pH of the shallow groundwater and surface water at Site 4 

does not indicate corrosive or alkaline conditions that would rapidly dissolve metals from 

the solid material comprising the aquifer and sediment. The conditions present at Site 4 

more likely results in a very slow leaching of metals to groundwater and surface water. 

4.9 Summary of Site 4.Contaminant Fate and Transport 
The majority of the COPCs detected in the soils, sediments, surface water and groundwater 

at Site 4 can be classified as persistent, non-volatile and non-degradable metals (arsenic, 

beryllium, chromium, copper, lead, mercury, nickel, silver, thallium and zinc) and very 

slowly degradable organics that include PAHs, pesticides, PCBs and other SVOCs. These 

chemicals strongly sorb to soils and sediments and are relatively immobile. Concentrations 

in soils and sediment will persist into the future with only slow dissolution of metals and 

the most soluble SVOCs (acenaphthene, bis(2-ethylhexyl)phthalate and 4methylphenol) to 

groundwater and surface water. Transport of contaminants in surface water, whether in the 

30 dissolved or particulate form, to Blows Creek is possible. 
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Table 4-5 

Fate and Transport Properties of Site 4 Inorganic COPCs’ 

Biological Processes 

aluminum and clays 
arsenic is insoluble 
under reducing 

solubility 
Lead +2, +4 PbO only very Pb’+ readily reduces -- -- Strong adsorption Bioaccumulates 

slightly to Pb2+ by iron, manganese 
soluble; other and ahuninum 
forms 
insoluble 

Mercury +l, +2 most forms Reducing conditions -- Strong volatility Strong adsorption to Bioaccumulates 
insoluble form insoluble HgS clays, oxides and 
under natural organic material 
conditionsb 



Table 4-5 

Fate and Transport Properties of Site 4 Inorganic COPCs’ 

Biological Processes 

Some bioaccumula tion 

loaccumu 

TlS precipitates ‘_ 

under reducing 
conditions 

zinc +2 ZXtO -- Hydrolyzes -- Strongly adsorbed Strong bioaccumulation 
solubililty is to Zn(OH), by metals, clays and 
1.6; and ZnO organics 
complexation which 
with organic precipitate 
and inorganic 
ligands 
increases 
solubility 

a Source of most of information in table is USEPA (1983) except as otherwise footnoted. Photolysis was not important for any of 
these metals so it was excluded from the table. 
b Source is Fetter (1993). 
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1 The volatile, soluble, degradable VOCs such as acetone and carbon disulfide were found 

2 only in trace concentrations in the surface soils and sediments. These VOCs were detected 

3 in the groundwater and surface water at low concentrations. 
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, s-“k 1 5. Human Health Risk Assessment 

2 The primary objective of this risk assessment is to assess the health risks to current and 

3 potential future human receptors from contamination present at and migrating from 

4 Landfill C (Site 3) and the Burning Grounds (Site 4) at the St. Juliens Creek under existing 

5 conditions. The risk assessment is comprised of the following components: 

6 l Identification of Chemicals of Potential Concern (COPCW-identify and characterize the 

7 distribution of COPCs found onsite. 

8 c Exposure Assessment-identify potential pathways of human exposure, and estimate the 

9 magnitude, frequency, and duration of these exposures. 

10 l Toxicity Assessment-assess the potential adverse effects of the COPCs. 

I. “. 

11 l Human Health Risk Characterization-characterize the potential health risks associated 

12 with exposure to site related contamination. 

13 l Human Health Assessment Uncertainty Analysis-identify sources of uncertainty in the 

14 risk assessment. 

15 All of the above components were evaluated following Comprehensive Environmental 

16 Response, Compensation, and Liability Act (CERCLA) regulations and using EPA risk 

17 assessment guidance as cited in the technical approach memorandum (undated) provided 

18 in Appendix H. In addition to the guidance cited in the technical memorandum, this risk 

19 assessment was completed following the Consensus Agreement #6A (Parts 1 through 6) 

20 prepared and agreed to by the Navy, EPA and the Virginia Department of Environmental 

21 Quality. The Consensus Agreements are provided in Appendix H. The technical approach 

22 memorandum outlines the assumptions to be used for this risk assessment. The technical 

23 memorandum was the subject of a conference call on November 20,1997 where 

24 representatives of the Navy, EPA, VADEQ, and their contractors reviewed the technical 

25 approach, clarified issues, and agreed to a final approach for the risk assessment. The 

26 decisions made during this conference call are documented in a meeting summary provided 
, cg 27 as Appendix G. Thus, this risk assessment was performed according to published 

28 guidance and the technical approach memorandum as amended. This risk assessment was 
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1 evaluated independently in the risk assessment. Upgradient wells at Sites 3 and 4 were not 

2 evaluated as part of this risk assessment. 

8 Groundwater sampling locations are shown on Figures 2-7 and 2-8. Discussions of the 

9 nature and extent of COPCs in groundwater can be found in Section 3.3.5.1 for Site 3 and 

10 Section 3.4.5.1 for Site 4. Appendix E presents the analytical results for the groundwater 

11 data that were used in this risk assessment. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

HUMAN HEALTH RISK ASSESSMENT 

In accordance with EPA Region III Dru. Guidance on the Selection ofAnalytical Metal Results 

from Monitoring Well Samples for Use in the Quantitative Assessment of Risk (EPA, August 1992, 

unfiltered groundwater samples were used to determine inorganic constituent exposure 

concentrations. The review of the groundwater data determined that the results from the 

filtered samples were similar to the results of the unfiltered groundwater samples. 

5.1 .I .2 Surface Soil 

Surface soil samples were collected from seven locations at Site 3 and ten locations at Site 4. 

Surface soil sampling locations are shown on Figure 2-3 for Site 3 and Figure 2-4 for Site 4. 

Samples collected from upgradient locations were not considered as part of this risk 

assessment. Discussions of the nature and extent of COPCs in surface soil can be found in 

Section 3.3.4.1.1 for Site 3 and Section 3.4.4.1.1 for Site 4. Appendix E presents the analytical 

results for the surface soil data used in the risk assessment. 

5.1.1.3 Subsurface Soil 

A total of seven subsurface soil samples were collected from Site 3 while three subsurface 

soil samples were collected from Site 4. Subsurface soil sampling locations are shown on 

Figures 2-5 and 2-6, respectively. Discussions of the nature and extent of COPCs detected in 

subsurface soils are presented in Section 3.3.4.2.1 for Site 3 and Section 3.4.4.2.1 for Site 4. 

Appendix E presents the analytical results for the subsurface soil data used in the risk 

assessment. 

5.1 .1.4 Surface Water 

Due to dry conditions, only one surface water sample was collected during this 

investigation. The location of this sample, which was collected from Site 4, is depicted on 

Figure 2-10. Analytical results for this sample are presented in Appendix E. The nature and 

extent of COPCs in Site 4 surface water is discussed in Section 3.4.6.1. 
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1 5.1 A.5 Sediment 

2 A total of eight sediment samples were collected from areas on and adjacent to Sites 3 and 4. 

3 Five of these samples were collected from the Site 3 area and three were collected from Site 

4 4 and surrounding areas. Sediment sampling locations are shown on Figure 2-9 for Site 3 

5 and Figure 2-10 for Site 4. Discussions gf the nature and extent of COPCs are prese:nted in 

6 Section 3.3.6.1 for Site 3 and 3.4.6.1 for Site 4. Appendix E presents the analytical results for 

7 the sediment data used in the risk assessment. 

8 5.1.1.6 Relative Risk Data 

9 Section 1.3.4 describes the Relative Risk study. Analytical results from the RI data a.nd the 

10 Relative Risk Data were compared for Sites 3 and 4 for groundwater and surface soil. Note 

11 that the groundwater data collected for the RI is from monitoring wells and the 

12 groundwater data collected for the Relative Risk study was collected using GeoprobeR. 

13 For Site 3 groundwater, several organic and inorganic constituents were reported in the 

14 Relative Risk study which were not reported in the RI data. These include primarily 

15 explosives and PAHs. Specifically, they include 1,3,5+initrobenzene, 2,6=dinitrotoluene, 2- 
. 16 chlorophenol, 4chloro-3-methylphenol, 4nitrophenol,4nitrotoluene, carbazole, chrysene, 

17 dibenzofuran, fluoranthene, fiuorene, magnesium, mercury, naphthalene, 

18 pentachlorophenol, phenanthrene, potassium, pyrene, sodium, and thallium. Conversely, 

19 for Site 3 soil, several organic and inorganic constituents were detected in the RI samples 

20 which were not reported in the Relative Risk study. 

21 For Site 4 groundwater, the only constituents reported in the Relative Risk data which were 

22 not reported in the RI data are the.essential nutrients and thallium. For Site 4 soil, 

23 chromium, lead, magnesium, potassium, and phenanthrene were detected in the Relative 

24 Risk study samples but not detected in the RI samples. 

25 5.1.2 Data Screening 
26 This section presents the comparison of the analytical data collected during the remedial 

27 investigation (RI) with risk-based concentrations (RBCs) or screening levels. Constituents 

28 with maximum detected concentrations that exceed the RBCs or screening levels are 

29 considered COPCs. The COPCs identified during this screening are evaluated in the risk 
’ . . 30 assessment. 
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1 At the present time, no study of background conditions has been conducted at the St. 

2 Juliens Creek Annex. Although samples were collected from locations considered to be 

3 upgradient for all media except surface water, these samples are not considered to be a true 

4 representation of background conditions. As a result a comparison of analytical data 

5 collected during this investigation to background conditions was not possible. 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

5.1.2.1 Screening Levels 

The method for selecting COPCs was determined through a consensus process that 

involved toxicologists from EPA Region IIl, Virginia Department of Environmental Quality 

(VADEQ), U.S. Naval Facilities Engineering Command, Atlantic Division (LANTDIV), and 

LANTDIV’s contractors. The consensus agreement, designated No. 6.A.1, is shown in 

Appendix H. COPCs were selected using a hierarchical application of selection criteria. 

The selection criteria are a system consisting of distinct, hierarchical levels designated as 

primary criteria, secondary criteria, and re-inclusion criteria. This methodology applies 

only to individual chemical constituents, and does not apply to the evaluation of 

nonspecific parameters such as TPH and TOC. 

5.1.2.2 Primary Selection Criteria 

The St. Juliens Creek Annex of the Norfolk Naval Base is located in the Commonwealth of 

Virginia, therefore, all environmental investigation activities were conducted in accordance 

with guidance established by EPA Region III (Region III) and the VADEQ. The primary 

selection criteria are discussed in Region III guidance Selecting Exposure Routes and 

Contaminants of Concern, by Risk-Based Screening dated January 1993. This guidance 

document, which also serves as the accepted guidance recommended by VADEQ, 

established the primary COPC selection criteria as a direct comparison of maximum site- 

measured concentrations with Region III-derived risk-based contaminants of concern 

25 (COCs). R g e ion III COC screening levels have been established for soil and tap water. The 

26 Region III document references a Region III Risk-Based Concentration (RBC) Table that is 

27 periodically updated as new toxicological information becomes available. The most recent 

28 version of the Region III Risk-Based Concentration Table (October 22,1997) was used for 

29 this selection process. In this discussion the Region III RBC values are referred to as COC 

30 screening values. The Region III COC screening values have been established to be 

31 protective of both direct and indirect contact exposure to a contaminated environmental 

32 medium. The COC screening values were applied as follows: 
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1 e Region III COC screening values established for tap water were applied to the sel.ection of 

2 groundwater COPCs, regardless of groundwater depth or classification. 

3 o Region III soil COC screening values established for industrial and/or residential. land use 

4 were compared to surface and subsurface soil data. 

5 Soil screening levels (SSLs) are risk-based values that are derived using the same exposure 

6 assumptions as COC screening values, plus additional assumptions necessary for inter- 

7 media extrapolation. Although SSLs may be more applicable to the feasibility study (FS) 

8 process, as well as fate and transport assessments, they may be applied to the risk assess- 

9 ment process when indirect exposures to soil via groundwater and soil via air exposure 

10 pathways are considered. The SSL values presented in the Region III Risk-Based 

11 Concentration Table dated March 17,1997 were used in this risk assessment. The SSLs were 

12 compared to site-measured subsurface soil concentrations for the qualitative~evalua&ion in 

13 the following manner (regardless of residential or industrial land use): 

. . . j 

14 l SSLs protective of transfers from soil to groundwater were compared to site-measured 

15 surface and subsurface soil concentrations. The soil to groundwater exposure pathway 

16 was evaluated qualitatively for Sites 3 and 4. 

17 l SSLs protective of transfers from soil to air were compared to site measured surface and 

18 subsurface soil concentrations. The soil to air exposure pathway was evaluated 

19 qualitatively for Sites 3 and 4. 

20 The identification of COPCs in surface water and sediment was based on the following 

21 criteria or standards: 

22 l Federal Ambient Water Quality Criteria (AWQCs) and Virginia Water Quality Standards 

23 were compared to surface water maximum values. 

24 l COC screening values for sediment were calculated for the recreational receptor u,sing the 

25 approach discussed in the Region III RBC table and used to screen the constituents 

26 detected in Site 3 and 4 sediments. Recreational adult and adolescent health risk-based 

27 sediment screening criteria were derived using the equations and exposure assumptions 

28 developed through the above mentioned consensus process. The consensus agreement 

29 designated No. 6.A.4 is shown in Appendix H. The development of site-specific sediment 
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1 RBC values is presented in Appendix J. The screening criteria were compared directly to ‘ix*, 

2 site-measured maximum sediment concentrations. 

3 l Lead was evaluated for inclusion as a COC in surface soil, sediment, and groundwater 

4 using the screening values provided in Consensus Agreement #6.A.6 which is included in 

5 Appendix H of this document. ’ 

6 5.1.2.3 Secondary Selection Criteria 

7 Secondary selection criteria also were used to identify COPCs. These criteria are outlined in 

8 EPA’s Risk Assessment Guidance for Superfund (RAGS), Volume I, Human Health Evaluation 

9 Manual (Part A), Interim Final, dated December 1989. The secondary selection criteria were 

10 applied as follows: 

11 l During data validation, the sample concentrations were compared to blank 

12 concentrations. In accordance with EPA’s National Functional Guidelines, constituent 

13 concentrations that are considered to be from blank contamination and not from site- 

14 related activities were flagged with a “B” qualifier. It was assumed that the blank-related 

15 concentration of a constituent qualified with a “B” is the sample quantitation limit. 

16 l Chemicals detected in groundwater samples that did not have primary risk-based criteria 

17 were compared to the most recent Federal Safe Drinking Water Act (SDWA) MCLs. 

18 MCLs are not completely risk based because they take into account technical and 

19 economic feasibility and are more appropriately used in the FS for determining cleanup 

20 levels; however, they are included in the screening process as discussed in Consensus 

21 Agreement No. 6.A.l (Appendix H). 

22 l In accordance with Consensus Agreement No. 6.A.5 (Appendix H), those inorganic 

23 constituents considered to be essential human nutrients were automatically screened from 

24 further consideration as COLTS for evaluation in the human health risk assessment. 

25 5.1.2.4 Reinclusion Criteria 

26 Chemicals initially screened from consideration as COPCs, based on application of the 

27 primary and secondary criteria discussed above, were considered for re-inclusion as COPCs 

28 for quantitative evaluation in the human health risk assessment based on the re-inclusion 

29 criteria presented in Appendix H, Consensus Agreement No. 6.A.l and summarized below. 
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1 0 A chemical that was detected at concentrations below the corresponding primary COC 

2 screening level may be m-included as a COPC if that chemical is considered a Class A 

3 carcinogen (human carcinogen). 

4 e A site-related toxic chemical that persists in the environment and exhibits the tendency to 

5 bioaccumulate will be further considered for m-inclusion as a COPC. 

6 5.1.2.5 Use of Region Ill Risk-Based COC Screening Values 

7 The initial 1993 Region III technical guidance document, entitled Selecting Exposure Routes 

8 and Contaminants of Concern &y Risk-Based Screening and a subsequent document dated 

9 March 1994, included a table of COC screening concentrations. However, since the 1994 

10 document, there have been numerous updates to the COC screening concentrations that 

11 reflect the updated toxicological information from EPA’s toxicological database. The most 

12 current version of the Region III Risk-Based Concentration Table (October 1997) was used for 

13 this evaluation. 

14 The COC screening levels are derived using equations and standard default exposure 

15 assumptions published by the ERA. In addition, the screening levels are derived using a 

16 cancer risk of 1x10* or a hazard quotient of 1.0. The hazard quotient of 1.0 does not account 

17 for potential effects from multiple constituents. Therefore, for this evaluation, the COC 

18 screening concentration for non-carcinogenic chemicals was adjusted downward by a factor 

19 of 10, corresponding to a hazard quotient of 0.1. 

20 51.3 Results of COPC Screening 
21 Tables 2.1 through 2.9 for Site 3 and Tables 2.1 through 2.10 for Site 4, which are located in 

22 Appendices H and I, respectively, summarize the COPC screening process and identify 

23 COPCs that were selected for each media and pathway of concern. 

24 5.1.3.1 Groundwater ’ 

25 Tables 2.1 through 8.4 in the groundwater sections of Appendices H and I present the 

26 COPC selection process, and noncancer and cancer risk calculations for the groundwater at 

27 Sites 3 and 4, respectively. No chemicals were re-included as COPCs for Site 3 or 4 

28 groundwater based on the criteria discussed in Section 5.1.2.4. Contaminants that were 

29 selected as COPCs for Site 3 groundwater are noted on Tables 2.1 and 2.2 in the 

30 groundwater section of Appendix I. These chemicals include aluminum, arsenic, beryllium, 
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11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 Contaminants that exceeded residential surface soil RBCs in Site 3 surface soils include 

22 aluminum, arsenic, benzo(a)pyrene, benzo(b)fluoranthene, beryllium, iron, manganese, and 

23 vanadium. Dieldrin, nickel, and barium were all detected at concentrations in excess of soil 

24 to groundwater SSLs in Site 3 surface soils. No analytes were detected in excess of soil to 

25 air SSLs in Site 3 surface soils. 

26 At Site 4, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dieldrin, arsenic, 

27 beryllium, dieldrin, iron, manganese, nickel, and vanadium exceeded residential surface 

28 soil RBCs. Barium, benzo(a)anthracene, chrysene, and nickel were all detected at 

29 concentrations in excess of soil to groundwater SSLs in Site 4 surface soils. No analytes 
30 were detected in excess of soil to air SSLs in Site 4 surface soils. 

chromium, iron, manganese, nickel, vanadium, and bis(2-ethylhexyl)phthalate in the 

shallow aquifer at Site 3. Manganese and chloroform were detected at levels above 

screening criterion in the deep aquifer at Site 3. Contaminants that were selected as 

COPCs for Site 4 groundwater are noted in Tables 2.1 and 2.2 of Appendix I. These 

contaminants include aluminum, arsenic, barium, beryllium, cadmium, chromium, iron, 

lead, manganese, nickel, silver, thallium, vanadium, and bis(2-ethylhexyl)phthalate in the 

shallow aquifer at Site 4. Arsenic, barium, bis(2-ethylhexyl)phthalate, iron, manganese, and 

chloroform were detected at levels above the screening criterion in the deep aquifer at Site 

4. 

5.1.3.2 Surface Soil 

Tables 2.3 through 8.11 in the surface soil sections of Appendices H and I present the COPC 

selection process and noncancer and cancer risk calculations for the surface soil at Sites 3 

and 4. Detected concentrations were compared to residential surface soil RBCs to assess 

potential exposure for trespassers and future residents. Detected concentrations were also 

compared to soil to groundwater SSLs to qualitatively evaluate the potential for 

contaminant transfer to the shallow groundwater aquifer. Contaminant levels in surface 

soils were also compared to soil to air SSLs in order to qualitatively evaluate the potential 

for transfer of contaminants to air. Note, however, that there are a limited number of 

published SSLs to evaluate the inter-media transfer. No chemicals were re-included as 

COPCs for Site 3 or 4 surface soil based on the criteria discussed in Section 5.1.2.4. 
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5.1.3.3 Subsurface Soil 

Tables 2.6 through 8.12 in the subsurface soil section of Appendices H and I present the 

COPC selection process and non-cancer and cancer risk calculations for the constituents in 

the subsurface soil at Sites 3 and 4. Detected concentrations were compared to residential 

surface soil RBCs to assess potential exposure during future excavation work. Detected ’ 
concentrations were also compared to soil to groundwater SSLs to qualitatively evaluate the 

potential for contaminant transfer to the deep groundwater aquifer. Contaminant levels in 

surface soils were also compared to soil to air SSLs in order to qualitatively evaluatle the 

potential for transfer of contaminants to air. Note, however, that there are a limited number 

of published SSLs to evaluate the inter-media transfer. No chemicals were re-included as 

COPCs for Site 3 or 4 subsurface soil based on the criteria discussed in Section 5.1.2.4. 

Aluminum, arsenic, benzo(a)pyrene, benzo(b)fluoranthene, beryllium, and iron we.re all 

detected in Site 3 subsurface soils at concentrations in excess of surface soil RBCs. Barium, 

chrysene and methylene chloride were detected in Site 3 subsurface soils at concentrations 

in excess of soil to groundwater SSLs. No compounds were detected at concentrations in 

excess of soil to air SSLs. 

Benzo(a)pyrene, aluminum, arsenic, beryllium, iron, and manganese were all detected in 

Site 4 subsurface soils at concentrations in excess of residential surface soil RBCs. Arsenic, 

barium, and nickel were detected at concentrations in excess of soil to groundwater SSLs. 

No analytes were detected in excess of soil to air SSLs. 

21 5.1.3.4 Sediment 

22 Table 2.9 in each sediment section of Appendices H and I present the COPC selection 

23 process for the sediment at Sites 3 and 4. No chemicals were detected in excess of sediment 

24 RBC values at either Site 3 or Site 4. Lead was detected at both Sites 3 and 4 at a 

25 concentration in excess of the 400 mg/kg screening value stipulated in Partnering 

26 Agreement #6.A.6 which is presented in Appendix H. No chemicals were re-included as 

27 COPCs for Site 3 or 4 sediments based on the criteria discussed in Section 5.1.2.4. 

28 5.1.3.5 Surface Water 

29 Tables 2.10 through 8.17 in the surface water section of Appendix I summarize the COPC 

30 _/ z selection process and the noncancer and cancer risk calculations for the surface water at 

31 Site 4. Beryllium, chromium, copper, iron, lead, mercury, and zinc were detected in the 
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5.2 Exposure Assessment I 

Exposure assessment is the determination or estimation of the magnitude, frequency, 

duration, and route of exposure. The purpose of the exposure assessment is to identify and 

evaluate the contaminant sources, release mechanisms, environmental pathways, routes of 

exposure, and receptors. Exposure is defined as the contact of an organism with a chemical 

or physical agent. The mag’-ntude of exposure is determined by measuring or estimating 

the amount of an agent available at the exchange boundaries (i.e., the lungs, gastrointestinal 

tract, and skin). Exposure can occur when contaminants migrate from a source to an 

exposure point, or when a receptor comes into direct contact with waste or contaminated 

media. 

14 5.2.1 Land Use and Activity Patterns/Demographics 
15 Site 3 is a grass covered former landfill; Site 4, a former trench and landfill, is characterized 

16 by raised surface features and areas which lack vegetation. Future land use at these sites is 

17 expected to be either industrial or commercial. In order to take a conservative approach in 

18 accounting for potential future commercial use of Sites 3 and 4, residential RBC values 

19 were used during the COPC screening process. 

20 According to officials from the Virginia Department of Environmental Quality groundwater 

21 from the shallow aquifer at the St. Juliens Creek Annex is not considered to be drinkable 

22 (Appendix G). As a result, shallow groundwater was not evaluated for the ingestion 

23 exposure route in any pathway but was evaluated for the dermal pathway. 

24 

25 

26 

27 

28 

52.2 Conceptual Site Models 
Exposure routes are where humans could potentially come in contact with contamination. 

Potential exposure routes are evaluated for current site use and potential future site use. 

Existing and potential pathways are illustrated in the conceptual exposure model 

(presented as Table 1 in Appendix I for Site 3, and as Table 1 in Appendix I for Site 4). 

surface water samples at a maximum concentration above their respective COPC screening 

values. No chemicals were re-included as COPCs for Site 3 or 4 surface water based on the 

criteria discussed in Section 5.1.2.4. 
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The Site 3 conceptual model includes exposure to the following media: shallow 

groundwater, deep groundwater, surface soil, subsurface soil, and sediment. The rieceptors 

associated with each Site 3 medium are described below. 

The only receptor identified for the shallow aquifer is a groundskeeper who could be 

exposed to site contaminants while watering plants. 

Receptors for the deep groundwater aquifer include current residents and a future 

construction worker who could be exposed to contaminated groundwater during 

excavation work. Current residents are being considered because the local municipality 

(City of Chesapeake) has some use for deep groundwater. 

Receptors for site surface soil include child, adolescent, and adult trespassers, child and 

adult residents, construction workers, and groundskeepers. (Note that the trespasser 

scenario uses the same exposure assumptions for current and future exposure). 

The only receptor identified for subsurface soil is the future constructionworker who 

could be exposed to contaminated groundwater during excavation work. 

Receptors for site sediment include child, adolescent, and adult trespassers, and child 

and adult residents. (Note that the trespasser scenario uses the same exposure 

assumptions for current and future exposure). 

Receptors for Site 4 are identical to those identified at Site 3, but with the addition of the 

surface water exposure media. Receptors for site 4 surface water include child, adolescent, 

and adult trespassers, and child and adult residents. (Note that the trespasser scenario uses 

the same exposure assumptions for current and future exposure). 

22 

23 

24 

25 

26 

27 

28 

29 

30 

5.2.3 Estimation of Exposure Point Concentration 
Exposure concentrations-are the estimated chemical concentrations a receptor could contact 

and are specific to each exposure medium. Exposure point concentrations (EPCs) may be 

estimated through direct use of monitoring data or by use of environmental fate and1 

transport models. For this evaluation, the EPCs are based on site monitoring data; 

therefore, modeling of the site data was not conducted. In accordance with the technical 

approach memorandum and meeting minutes presented in Appendix G, both Reasonable 

Maximum Exposure (RME) and Central Tendency (CT) EPCs were considered in this risk 

assessment. 

31 RME and CT represent the two types of exposure estimates required for EPA risk 

32 assessments. The RME is defined as the highest exposure that could be reasonably be 
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10 Instead of performing the W-test to determine if the soil data were normally or lognormally 

11 distributed, as outlined in the technical approach document, the data were assumed to be 

12 lognormally distributed and the 95% UCL for a lognormal distribution was calculated as 

13 follows: 

14 95% UCL = exp(TM + 0.5*s2 + (s*H/(n-1)“)) 

15 

16 exp = natural log 

17 TM = arithmetic mean of the transformed data 

18 S = standard deviation of the transformed data 

19 H = H-statistic 

20 n = sample size 

21 

22 

23 

24 Tables 3.1 through 3.4 in Appendix I and tables 3.1 through 3.5 in Appendix I present the 

25 results of the calculation of the exposure point concentrations of the COPCs for each 

26 medium and the rationale for selection of the exposure point concentration. 

expected to occur for a given exposure pathway at a site. The RME is intended to account 

for both uncertainty in the contaminant concentration and variability in exposure 

parameters. CT is most representative of the concentration that would be contacted at a site 

over time. RME is most commonly used for remedial decision making purposes by EPA. 

For all media except surface soil, the small number of samples collected allowed for the use 

of the maximum detected concentration as the RME. For surface soil samples, the RME was 

calculated as the 95% UCL of the arithmetic mean. The maximum detected concentration 

was used in place of the 95% UCL when the calculated 95% UCL was greater than the 

maximum detected value. 

Where: 

CT concentrations were calculated as the arithmetic average of detected concentrations of 

COPCs. For samples in which a given COPC was not detected, one-half of the sample 

quantitation limit was used as the detected value. 
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I 5.2.4 Exposure Quantification 
2 The calculation of chemical intake is necessary to quantify exposure. Chemical inta:ke is the 

3 amount of the chemical contaminant entering the receptor’s body. Chemical intakes are 

4 generally expressed as follows: 

.’ 

I 
CxCRxEFxED 

= 
BWxAT 

= (mg / kg -day) 
5 

6 Where: 

7 I = intake (mg/kg-day) 

8 C = chemical concentration at exposure point (mg/L, mg/kg, mg/m”) 

9 CR = contact rate, or amount of contaminated medium contacted per unit time 

10 or event (L/day, mg/day, m”/day) 

11 EF = exposure frequency (days/year) 

12 ED = exposure duration (years) 

13 BW = body weight of exposed individual (kg) 

14 AT = averaging time, or period over which exposure is averaged 

15 (years x 365 days) 

16 For dermal exposure to groundwater, the nonsteady state model was used to estimate the 

17 absorbed dose as discussed in the Dermal Exposure Assessment: Principles and Applications 

18 (EPA, 1992). 

19 The intake equation requires exposure parameters that are specific to each exposure 

20 pathway. Exposure parameters .are. often assumed values, and their magnitudes influence 

21 the estimates of potential exposure (and risk). The reliability of the values chosen also can 

22 contribute substantially to the uncertainty of the resulting risk estimates. Many of the 

23 exposure parameters have default values, which were used for this assessment. These 

24 assumptions, based on estimates of body weights, media intake levels, and exposure 

25 frequencies and duration are provided by EPA guidance. Other assumptions (e.g., for the 

26 sediment scenario) required consideration of location-specific information and were 

27 determined using professional judgment. Tables 4.1 through 4.12 in Appendix I and Tables 

28 4.1 through 4.17 in Appendix I present the exposure equations and exposure assumptions, 

29 respectively, used for different scenarios at Sites 3 and 4. 
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For the dermal contact with soil scenario, an absorption factor is required. The absorption 

factors used for this evaluation were 3 percent for volatile organics with vapor pressures 

lower than benzene; 0.05 percent for volatile organics with vapor pressures equal to or 

greater than benzene; 10 percent for semivolatile organics; 3.2 percent for arsenic; and 

1 percent for other metals (EPA 1995). For the dermal contact with water scenario, skin 

permeability rates were obtained from Dermal Exposure Assessment: Principles and 

Applications (EPA, 1992) The skin permeability rate for water was used for all metals. All 

dermal absorption values and permeability constants used in this risk assessment are 

presented in Appendix K. 

IO 5.3 Toxicity Assessment 

11 The toxicity assessment weighs the available evidence regarding the potential for a 

12 particular chemical to adversely affect exposed individuals and provides an estimate of the 

13 relationship between the extent of exposure and possible severity of adverse effects. The 

14 toxicity assessment generally consists of two steps: hazard identification and dose-response 

15 assessment. 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Hazard identification is the process of dete r-mining the potential adverse effects from 

exposure to the chemical along with the type of health effect involved. Dose-response 

assessment is the process of quantitatively evaluating the toxicity information and 

characterizing the relationship between the dose of the contaminant administered or 

received and the incidence of adverse health effects in the exposed population. From this 

quantitative dose-response relationship, toxicity values (e.g., reference doses and slope 

factors) are derived. EPA has performed the toxicity assessment step for many chemicals 

and has published the resulting toxicity information and toxicity values on the Integrated 

Risk Information System (IRIS) and Health Effects Assessment Summary Tables (HEAST) 

databases. 

26 Health effects are divided into two broad groups: noncarcinogenic and carcinogenic effects. 

27 This division is based on the different mechanisms of action currently associated with each 

28 category. Chemicals causing noncarcinogenic health effects are evaluated independently 

29 from those having carcinogenic effects. Some chemicals may produce both noncarcinogenic 

30 and carcinogenic effects, and therefore, are evaluated in both groups. This section briefly 
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1 discusses the toxicological properties and the noncarcinogenic and carcinogenic effects of 
,.., .~ 

2 selected COPCs. 

3 5.3.1 Toxicological Profiles for COPCs 
4 Toxicological profiles of the COPCs selected for evaluation at Sites 3 and 4 are presented in 

_’ 
5 Appendix L. More detailed toxicity information can be found in EPA’s IRIS database, 

6 ATSDR’s toxicological profiles, and other published literature. 

7 5.3.2 Toxicity Values for COCs 
8 The primary source of toxicity values is the EPA’s IRIS database, which contains up-to-date 

9 health risk and EPA regulatory information. IRIS includes only those reference dosles 

10 (RfDs) and slope factors (SFs) that have been verified by EPA work groups. The database is 

11 considered by EPA to be the preferred source of toxicity information. The HEAST, which 

12 are issued by EPA’s Office of Research and Development, was consulted when data were 

13 not available in IRIS. If data were not available from either of these sources, National 

14 Center for Environmental Assessment (NCEA) data were used. Tables 5.1 through !5.4 in 

15 Appendix I and Tables 5.1 through 5.5 in Appendix I present the toxicity values for (all non- 

16 carcinogenic constituents detected at Sites 3 and 4. Tables 6.1 through 6.4 in Appendix I 

17 and Tables 6.1 through 6.4 in Appendix I present toxicity values for all carcinogenic 

18 compounds detected at Sites 3 and 4. 

19 Per EPA guidance, oral toxicity values (RfDs and SFs) were adjusted from administered 

20 dose to absorbed dose for evaluating dermal toxicity. The oral to dermal conversion factors 

21 used in this risk assessment, which were obtained from Linda Watson (EPA Region III 

22 toxicologist) on February 12,1998, are presented in Appendix M. 

23 It should be noted that for chemicals for which no oral to derrnal conversion factors were 

24 available, values for similar chemicals were used. It should also be noted that for chemicals 

25 such as manganese and carcinogenic PAH compounds, oral to dermal extrapolation is not 

26 appropriate due to the tendencies of these chemicals to cause a direct action at the point of 

27 application. EPA guidance regarding oral to dermal extrapolation for these chemicals is 

28 also provided in Appendix M. 
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11 EPA (1989b) defines the chronic RfD as an estimate (with uncertainty spanning perhaps an 

12 order of magnitude or greater) of a daily exposure to the human population, including 

13 sensitive subpopulations, in which the exposure is likely to be without appreciable risk of 

14 deleterious effects during a lifetime. Chronic RfLIs are specifically developed to be 

15 protective for long-term exposure to a compound (for example, 7 years to a lifetime). 

16 Chronic RfDs may be overly protective if used to evaluate the potential for adverse health 

17 effects resulting from short-term exposure. EPA’s NCEA develops subchronic RfDs for 

18 short-term exposure (2 weeks to 7 years). Subchronic RfDs have been peer-reviewed by 

19 Agency and outside reviewers, but they have not undergone verification by an intra- 

20 Agency Workgroup, and as a result are considered interim rather than verified toxicity 

21 values. Chronic and subchronic RfDs are developed for both the inhalation and oral 

22 exposures. 

23 In the development of RfDs, all available’studies examining the toxicity of a chemical 

24 following exposure are considered based on their scientific merit. The lowest dose level at 

25 which an observed toxic effect is occurring is identified as the “lowest-observed-adverse- 

26 effect-level” (LOAEL) and the dose at which no effect is observed is identified as the “no- 

27 observed-adverse-effect-level” (NOAEL). Several uncertainty factors (UFs) are applied to 

28 extrapolate these dose points to humans. These UFs range between 10 to 10,000. 

29 Additional modification factors are also used based on the professional judgment of the 

30 Agency. The toxicity criteria may have a high degree of uncertainty depending on the 

31 available scientific data for each compound. Non-cancer toxicity data available for the 

5.3.2.1 Noncarcinogens 

Noncarcinogenic health effects include a variety of toxic effects on body systems, ranging 

from renaI toxicity (toxicity to the kidneys) to central nervous system disorders. 

Noncarcinogenic health effects are grouped into two basic categories: acute toxicity and 

chronic toxicity. Acute toxicity can occur after a single exposure (usually at high doses), 

and the effect is most often seen immediately. Chronic toxicity criteria describe effects that 

occur after repeated exposure (usually at low doses). The effects can be seen weeks, 

months, or years after the initial exposure. The toxicity of a chemical is assessed through a 

review of toxic effects noted in short-term (acute) animal studies, long-term (chronic) 

animal studies, and epidemiological investigations. 
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1 COPCs at Sites 3 and 4 are listed in Tables 5.1 through 5.4 in Appendix I and Tables 5.1 

2 through 5.5 in Appendix I. 

10 Cancer SFs may be derived from the results of chronic animal bioassays, human 

11 epidemiological studies, or both. Animal bioassays usually are conducted at dose levels 

12 that are much higher than levels likely to be produced by human exposure to environ- 

13 mentaI media. This extrapolation detects possible adverse effects in the relatively small test 

14 populations used in the studies. Several mathematical models and procedures have been 

15 developed to extrapolate from the high doses used in the studies to the low doses typically 

16 associated with environmental exposures. 

17 The EPA-preferred linearized multistage model is usually used to estimate the largest linear 

18 slope (within the upper 95 percent confidence limit) at low extrapolated doses that L 

19 consistent with the data. The 95”’ percentile upper confidence limit (95% UCL) slope of the 

20 dose-response curve is subjected to various adjustments, and an inter-species scaling factor 

21 is usually applied to derive a cancer slope factor or inhalation unit risk factor for humans. It 

22 is assumed that if a cancer response occurs at the dose level in the study, there is some 

23 probability that a response will occur at all lower exposure levels (i.e., a dose-response 

24 relationship with no threshold is assumed). Dose-response data derived from human 

25 epidemiological studies are fitted to dose- time-response curves on an ad hoc basis. In both 

26 types of analyses, conservative (e.g., health protective) assumptions are applied and the 

27 models are believed to provide rough estimates of the upper limits on potential lifetime 

28 risk. 

29 Exposure is averaged over the average adult lifetime of 70 years. The actual risks associated 

30 with exposure to a potential carcinogen that is quantitatively evaluated using the cancer 

31 slope factor are not likely to exceed the estimated risks, and are probably much lower. 

5.3.2.2 Carcinogens 

Potential carcinogenic effects from human exposure to chemicals are estimated 

quantitatively using oral cancer slope faitors, inhalation slope factors, or unit risk factors 

that convert estimated exposures directly to incremental lifetime cancer risks. Slope factors 

are expressed in units of risk per miUigram per kilogram of body weight per day (mg/kg- 

day)“, and unit risk factors are expressed in units of risk per micrograms per cubic meter 

(pgh”)“. 
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1 In addition to deriving a quantitative estimate of cancer potency, EPA also assigns weight- 

2 of-evidence classifications to potential carcinogens. Chemicals are classified as either 

3 Group A, Group Bl, Group B2, Group C, Group D, or Group E carcinogens. 

Group A chemicals (known human carcinogens) are agents for which there is sufficient 

evidence to support the causal association between exposure to the agents in humans and 

cancer. 

7 

8 

Group Bl chemicals (probable human carcinogens) are agents for which there is limited 

evidence of carcinogenicity in humans. 

9 

10 

Group B2 chemicals (probable human carcinogens) are agents for which there is sufficient 

evidence of carcinogenicity in animals but inadequate or a lack of evidence in humans. 

11 

12 

Group C chemicals (possible human carcinogens) are agents for which there is limited 

evidence of carcinogenicity in animals and inadequate or a lack of human data. 

13 

14 

15 

Group D chemicals (not classifiable as to human carcinogenicity) are agents with 

inadequate human and animal evidence of carcinogenicity or for which no data are 

available. 

16 

17 

Group E chemicals (evidence of noncarcinogenicity in humans) are agents for which there 

is no evidence of carcinogenicity from human or animal studies, or both. 

18 Currently, EPA is considering regulating all the A, B, and C carcinogens as a common 

19 group. Cancer toxicity data available for the COPCs at Sites 3 and 4 are listed in Tables 6.1 

20 through 6.4 in Appendices H and I. 

21 5.3.2.3 Chemicals for Which no EPA Toxicity Values Are Available 

22 Most of the chemicals detected at Sites 3 and 4 have toxicity factors. Toxicity factors do not 

23 exist for lead. As a screening tool, lead is screened at 400 mg/kg in soil and 15 pg/L in 

24 groundwater (SDWA action level) for a residential receptor. Exposure to lead in children is 

25 evaluated using a blood-lead uptake using a physiologically based pharmakokinetic model 

26 referred to as ‘Integrated Exposure-Uptake Biokinetic’ model (IEUBK), in the event of 

27 excess lead presence at the site. Adult exposures to lead in soil were evaluated by following 

28 the guidelines set forth in Recommendations of the Technical Workgroup for Lead for an Interim 

29 Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil (EPA, 1996). 

HUMAN HEALTH RISK ASSESSMENT 
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I 5.4 Human Health Risk Characterization 
2 Risk characterization is the process of integrating the previous elements of the risk 

3 assessment into quantitative and semi-quantitative expressions of risk. The quantification 

4 of risk is then used as an integral component in remedial decision making and selection of 

5 potential remedies or actions. 
’ 

6 5.4.1 Noncarcinogenic Hazard Evaluation 
7 Noncarcinogenic health risks are estimated by comparing actual or expected exposure 

8 levels to threshold concentrations (or RfDs). The expected intake divided by the RflD is 

9 equal to the hazard quotient (HQ): 

10 Hazard Quotient (HQ) = Intake / RfD 

11 

12 

13 

14 

_. -... 15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

The intake and RfD are expressed in the same units and represent the same exposure period 

(i.e., chronic or subchronic). The intake and RfD also represent the same exposure route, 

(i.e., inhalation intakes are divided by the inhalation RfD, oral intakes are divided by the 

oral RfD, and derrnal intakes are divided by an adjusted oral RfD). When HQ exceeds unity 

(i.e., exposure exceeds the RfD), a certain degree of health risk is indicated. To assess the 

potential for noncarcinogenic health effects posed by exposure to multiple chemicals, a 

“hazard index” approach is used (EPA, 1989). This approach assumes that noncarcinogenic 

hazards associated with exposure to more than one chemical are additive. Synergistic or 

antagonistic interactions between chemicals are not accounted for. The hazard index (HI) 

may exceed unity even if all of the individual HQs are less than one. The chemicals may 

then be segregated by similar mechanisms of toxicity and toxicological effects, and separate 

HIS derived based on mechanism and target organs affected. Tables 7.1 through 7.12 in 

Appendix I and Tables 7.1 through 7.17 in Appendix I present the media-specific non- 

cancer hazards to current and future receptors at Sites 3 and 4. 

25 54.2 Carcinogenic Risk Evaluation 
26 The potential for carcinogenic effects due to exposure to site-related contamination is 

27 evaluated by estimating excess lifetime cancer risk. Excess lifetime carcinogenic risk is the 

28 incremental increase in the probability of developing cancer during one’s lifetime in 

29 ‘. addition to the background probability of developing cancer. For example, the background 

30 incidence of cancer in the U.S. population is approximately 30 percent (including both lethal 
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1 and nonlethal forms). Therefore, a 2x10d excess lifetime carcinogenic risk means that an 

2 individual’s probability of developing cancer in his or her Lifetime changes from approxi- 

3 mately 0.300000 to 0.300002. Or, expressed another way, for every 1 million people exposed 

4 to the carcinogen throughout their lifetime, the incidence of cancer may increase by two 

5 cases. 

6 Potential carcinogenic risks associated with exposure to individual carcinogens were 

7 caIcuIated using the SFs from IRIS and HEAST presented in the Toxicity Assessment section 

8 and the intakes calculated in the Exposure Assessment section. Risk is calculated by 

9 multiplying the intake by the SF. 

10 Risk = Intake x SF 

11 The combined risk from exposure to multiple chemicals at a site was evaluated by adding 

12 the risks from individual chemicals. Risks also were added across the pathways, if an 

13 individual would be exposed through multiple pathways. For example, a person contacting 

14 the soil onsite could be exposed by both oral and dermal exposure pathways. 

15 When a cumulative carcinogenic risk to an individual receptor under the assumed exposure 

16 conditions at the site exceeds 100 in a million (1~10~ excess cancer risk), CERCLA generally 

17 requires remedial action at the site (EPA, 1991). If the cumulative risk is less than 1x104, 

18 action generally is not required, but may be warranted if a risk-based chemical-specific 

19 standard (for example, maximum contaminant level [MCL]) is exceeded. A risk-based 

20 remedial decision could be superseded by the presence of noncarcinogenic impact or 

21 environmental impact requiring action at the site. Tables 8.1 through 8.12 in Appendix I 

22 and Tables 8.1 through 8.17 in Appendix I present the media-specific cancer risks (CR) to 

23 current and potential future receptors at Sites 3 and 4. 

24 54.3 Quantification of Risks and Hazards 
25 Potential human health risks are discussed independently for carcinogenic and 

26 noncarcinogenic contaminants because of the different toxicological endpoints, relevant 

27 exposure duration, and methods used to characterize risk. The noncarcinogenic health 

28 impacts from carcinogens are also assessed. Tables 9.1 through 10.5 in Appendix I and 

29 Tables 9.1 through 10.9 in Appendix I summarize the media-specific cancer risks (CR) and 

30 HQ for the current and potential future receptors at Sites 3 and 4. 
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1 The Foster and Chrotowski shower model was used to estimate inhalation exposure from 

2 showering for the future residential scenario. The results of this modeling are presented in 

3 Appendix M and are incorporated into Table 9.2 in Appendices H and I. 

4 For cumulative carcinogenic risk to an individual receptor under the assumed exposure 

5 conditions of less than 1x10“, action generally is not required. For risk management 

6 purposes, EPA has established a target risk range of 1~10~ to 1~10~. 

7 The EPA also has established a recommended threshold value for the HQ of 1.0 for 

8 noncarcinogenic constituents. The recommended value of 1.0 is established such that when 

9 the HQ exceeds unity (i.e., exposure exceeds the RfD or HQ>l), a certain degree of health 

10 risk is indicated. 

11 5.4.3.1 Lead Modeling 

12 Neither a cancer slope factor nor a reference dose factor is available for lead. Instead, blood 

13 lead concentrations have been accepted as the best measure of exposure. USEPA has 

14 developed the Integrated Exposure Uptake Biokinetics model for Lead in Children (IEUBK) 

15 model to assess chronic, noncancer exposures of children to lead by predicting blood lead 

16 concentrations. Version 0.99d of the model was used to evaluate exposures of children to 

17 lead in soil. 

18 Consensus Agreement #6.A.6 stipulates screening levels for lead in soil and sediment of 400 

19 mg/kg (Appendix H). For Site 3, the maximum concentration of lead detected in so.il is 240 

20 mg/kg and consequently is not considered a COPC. At Site 4, lead was not detected in soil 

21 and is not a COPC. The maximum concentration of lead detected in sediment at Site 3 (734 

22 mg/kg) and Site 4 (441 mg/kg) is above the screening level, and therefore, lead is a COPC 

23 for sediment at both Sites 3 and 4. 

24 For the IEUBK model, default values for lead in air, dietary ingestion, dust, and maternal 

25 contribution were used. Because lead was not detected in groundwater at Sites 3 and 4, the 

26 default value of 4 ug/l was used in the model. No contribution from paint was included in 

27 the model run. The results of the model and the exceedence probability distribution graph 

28 are presented in Appendix N and summarized as follows: 
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1 Sites 3 and 4 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

13 A blood lead level of 10 ug/dL is the benchmark to evaluate lead exposure. Based on the 

14 above assumptions and the maximum sediment concentration of 734 mg/kg, projected 

15 blood lead levels of 86.36% of the exposed child population (0 to 84 months of age) would 

16 be expected to be below 10 ug/dL at Site 3. At Site 4, based on the maximum sediment 

17 concentration of 441 mg/kg, projected blood lead levels of 94.33% of the exposed child 

18 population would be expected to be below lOug/dL. The protection level most often used 

19 in practice is a maximum 5 percent risk of elevated blood lead for children in a given 

20 household (EPA, 1994b). Thus, lead exposure for children in sediment at Sites 3 and 4 may 

21 be problematic. 

22 EPA has also recommended an approach for assessing nonresidential adult risks utilizing a 

23 methodology to relate soil lead intake to blood lead concentrations in women of child- 

24 bearing age (EPA 1996). The calculation for estimating the blood lead concentration in 

25 women of child-bearing age is given by : 

26 PbB(aduk,cenhd) = PbB (adult.0) + (PbS x BKSF x IrS x AF, x EF, / AT) where: 

27 

28 

29, 

30 

.31 PbS = Soil lead concentration (ug/g) 

32 

33 

0.5 -1 
l-2 
2-3 
3-4 
4-5 
5-6 
6-7 

Maximum Concentration 
Blood Lead Level (urr/dL) 
Site 3 Site 4 
6.7 5.3 
7.6 6.0 e 
7.1 5.6 
6.8 5.3 
5.6 4.4 
4.8 3.8 
4.3 3.4 

PbB~aduttrcenhat) = Central estimate of blood lead concentrations (ug/dL) in adults (i.e., women 

of child-bearing age) that have site exposures to soil lead at concentrations, PbS. 

PbB (adu,tO) = Typical blood lead concentration (ug/dL) in adults (i.e., women of child-bearing 

age) in the absence of exposures to the site. 

BKSF = Biokinetic slope factor relating increase in typical blood lead concentration 

to average daily lead uptake (ug/dL blood lead increase per q/day lead uptake) 
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1 Ir, = Intake rate of soil (g/day) 

2 AFs = Absolute gastrointestinal absorption fraction for ingested lead in soil and lea’d in dust 

3 derived from soil (unitless) 

4 EFs = Exposure frequency (days/year) , 

5 AT = Averaging time (days/year) 

6 The equation was run for maximum lead concentrations for sediment. Default 

7 values as specified in the supporting document were used for the remaining 

8 parameters. These runs can be found in Appendix N and are summarized below. 

?- .,_ 

9 For sediment at Site 3, women of child-bearing age would have blood lead 

10 concentrations in the range of 2.80 to 3.30 ug/dL based on a maximum lead 

11 concentration of 734 mg/kg. For sediment at Site 4, women of child-bearing age 

12 would have blood lead concentrations in the range of 2.36 to 2.6 ug/dL based on a 

13 maximum lead concentration 441 mg/kg. 

14 5.4.4 Analysis of Total Risk - Site 3 
15 Tables 9.1 through 10.5 in Appendix I summarize the cumulative human health cancer risks 

16 and noncancer hazards associated with exposure to all media at Site 3. 

17 For Site 3, all groundwater risks and hazards are within EPA’s acceptable range. Current 

18 and future cancer risks are within or below EPA’s risk range for subsurface soil and 

19 sediment for all exposure scenarios (RME and CT). For subsurface soil, the evaluation for 

20 the construction worker results in hazard estimates outside EPA’s risk range. For surface 

21 soil, the evaluation for the child trespasser, residential child, residential adult, 

22 groundskeeper and the construction worker results in hazard estimates outside EPA’s risk 

23 range. The evaluation for surface soil also indicates cancer risks outside of EPA’s risk range 

24 for the child resident, adult resident and groundskeeper. The current and future rislks and 

25 hazards are within EPA’s risk range for all other exposure scenarios for surface soil. 

_, . 

26 The analysis of groundwater includes an evaluation of the shallow aquifer for the 

27 groundskeeper and the deep aquifer for the construction worker and future residential 

28 scenarios. Risks and hazards for these scenarios are within EPA’s risk range. 
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8 The analysis of surface soil also includes an evaluation of the groundskeeper, trespasser, 

9 construction worker and future residential scenarios. Hazard estimates for several exposure 

10 pathways are outside of EPA’s risk range. The non-cancer hazard estimates for the child 

11 trespasser are 1.1 (Rh4E) and 0.6 (CT). The non-cancer hazard estimates for the child 

12 resident are 7.7 (RME) and 4.3 (CT). The non-cancer hazard estimates for the adult resident 

13 are 2.7 (RME) and 1.5 (CT). The non-cancer hazard estimates for the construction worker 

14 are 2.5 (WE) and 1.4 (CT). The non-cancer hazard estimates for the groundskeeper are 1.7 

15 (RME) and 0.9 (CT). Dermal exposure to iron and vanadium is the risk driver for these 

16 exceedences. The risks and hazards for the adolescent and adult trespasser are within 

17 EPA’s risk range. 

18 The RME cancer risk estimates for the child and adult resident in Site 3 surface soil are 

19 outside of EPA’s risk range, while the CT risk estimates are within EPA’s risk range. The 

20 risk estimates for the child resident are 1.2E-4 (RME) and 5.6E-5 (CT). The risk estimates for 

21 the adult resident are 1.9E-4 (RME) and B.OE-5 (CT). The risk estimates for the 

22 groundskeeper are 1.2E-4 (RME) and 5.2E-5 (CT). Dermal exposure to beryllium drives this 

23 risk. The cancer risk estimates for the trespasser (adult, adolescent, child), and construction 

24 worker are within EPA’s risk range 

25 The analysis of subsurface soil includes inter-media screening for transfer of contaminants 

26 from subsurface soil to deep groundwater. Three compounds (barium, chrysene, and 

27 methylene chloride) were detected at concentrations which exceed SSLs. These compounds 

28 should be further evaluated (through modeling) to determine if they will adversely impact 

29 groundwater. Inter-media screening was also performed for subsurface to air. No 

30 compounds exceed the SSLs. Note, however, that there are several compounds which were 

31 detected in subsurface soil which do not have SSLs for the groundwater or air pathways. 

The analysis of surface soil includes inter-media screening for surface soil to shallow 

groundwater. Three compounds (barium, nickel, and die&in) were detected at 

concentrations which exceed SSLs. These compounds should be further evaluated (through 

modeling) to determine if they will adversely impact groundwater. Inter-media screening 

was also performed for surface soil to air. No compounds exceed the SSLs. Note, however, 

that there are several compounds which were detected in surface soil which do not have 

generic SSLs for the groundwater or air pathways. 
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1 The analysis of subsurface soil also includes an evaluation of the future construction worker 

2 scenario. The non-carcinogenic risk calculated using the RME value exceeded EPA’s risk 

3 range (2.1), while the CT value was within EPA’s range (0.7). Dermal exposure to iron 

4 drives this exceedence. Carcinogenic risks for this scenario are within EPA’s risk range. 

5 The analysis of sediment includes an evaluation of the trespasser (adult, adolescent, and 

6 child) and future residential (adult and child) scenarios. Lead was the only contaminant 

7 detected above COW screening levels in Site 3 sediments. Based on the results of the 

8 IEUBK model and the adult lead exposure model, lead may be a problem in sediment at Site 

9 3. 

IO 5.4.5 Analysis of Total Risk - Site 4 
11 Tables 9.1 through 10.9 in Appendix I summarize the cumulative human health cancer risks 

12 and noncancer hazards associated with exposure to all media at Site 4. 

13 

14 

15 - -. 
16 

17 

18 

19 

20 

21 

22 

For Site 4, current and future risks and hazards are within EPA’s risk range for shallow 

groundwater and sediment for all exposure scenarios (RME and CT). For deep 

groundwater, non-carcinogenic risk estimates are outside of EPA’s risk range for the adult 

and child resident. For surface soil, non-carcinogenic risks are outside of EPA’s range for 

residents (child, adult), trespassers (child, adolescent, adult), construction worker, and 

groundskeeper. Carcinogenic risk in surface soil is outside of EPA’s risk range for residents 

(child, adult). For subsurface soil, non-carcinogenic risk estimates are outside EPA’s risk 

range for the construction worker. For surface water, non-carcinogenic risk is outside of 

EPA’s risk range for child and adult residents. The current and future risks and haz.ards are 

within EPA’s risk range for all other exposure scenarios. 

23 The analysis of groundwater includes an evaluation of the shallow aquifer for the 

24 groundskeeper and the deep aquifer for the construction worker and future residential 

25 scenarios. Risks and hazards for the shallow aquifer are within EPA’s risk range. For deep 

26 groundwater, hazards for the child and adult residents exceeded EPA’s risk range. IFor the 

27 child resident, the non-carcinogenic risk was 6.5 @ME). For the adult resident, the non- 

28 carcinogenic risk was 7.0 @ME). Manganese and iron were the risk drivers for these 

29 pathways. 

30 The analysis of surface soil includes inter-media screening for transfer of contaminants from 

31 surface soil to shallow groundwater. Arsenic, barium, and nickel were detected at 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

concentrations which exceed SSLs. These compounds should be further evaluated (through 

modeling) to determine if they will adversely impact groundwater. Inter-media screening 

was also performed for surface to air. No compounds exceed the SSLs. 

The analysis of surface soil includes an evaluation of the groundskeeper, trespasser, 

construction worker and future residential scenarios. The FWE estimates of non-cancer 

hazards for all of these pathways exceed EPA’s risk range. The CT estimates of non-cancer 

hazards for trespassers (child, adolescent, adult) is within EPA’s risk range. The non- 

carcinogenic hazard estimates for child trespasser are 1.3 (RME) and 0.6 (CT). The non- 

carcinogenic hazard estimates for adolescent trespasser are 1.3 (RME) and 0.6 (CT). The 

non-carcinogenic hazard estimates for adult trespasser are 1.4 (RME) and 0.6 (CT). The 

non-carcinogenic hazard estimates for the residential child are 8.5 (RME) and 4.1 (CT). The 

non-carcinogenic hazard estimates for residential adult are 3.1 (RME) and 1.5 (CT). The 

non-carcinogenic hazard estimates for the future construction worker are 2.7 (RME) and 1.3 

(CT). The non-carcinogenic hazard estimates for the groundskeeper are 2.2 (RIME) and 1.0 

(CT). Dermal exposure to vanadium and iron is the risk driver for the pathways mentioned 

above. 

The cancer risk estimates for the trespasser (child, adolescent, adult) construction worker, 

and groundskeeper for Site 4 surface soils are within EPA’s risk range. For the adult and 

child resident, carcinogenic risk exceeds EPA’s risk range for the RME estimate but is 

within EPA’s risk range for the CT estimate. The carcinogenic risk estimates for the adult 

resident are 1.6E-4 (RME) and 5.8E-5 (CT). The carcinogenic risk estimates for the child 

resident are l.OE-4 (RIME) and 4.3E-5 (CT). Derrnal exposure to beryllium is the driver for 

these exceedences. 

The analysis of subsurface soil includes inter-media screening for transfer of contaminants 

from subsurface soil to deep groundwater. Arsenic, barium, and nickel were detected at 

concentrations which exceed SSLs. These compounds should be further evaluated (through 

modeling) to determine if they will adversely impact groundwater. Inter-media screening 

was also performed for subsurface to air. No compounds exceed the SSLs. The subsurface 

soil risk characterization also includes an evaluation of the construction worker scenario, 

which resulted in cancer risk estimates (RME and CT) within EPA’s risk range. Non-cancer 

hazard estimates for RME (3.0) and CT (2.0) are outside EPA’s risk range. Derrnal exposure 

to iron is responsible for this exceedence. 
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1 The analysis of surface water includes an evaluation of the trespasser and future residential 

2 scenarios. AU risks and hazards for the trespasser scenarios (child, adolescent, adult) are 

3 within EPA’s risk range. Carcinogenic risks for the child and adult residents are within 

4 EPA’s risk range. Non-carcinogenic hazards for the child resident (2.2) and adult resident 

5 (1.0) are outside of EPA’s risk range. Since only one surface water sample was collected at 

6 Site 4, calculation of CT exposure point concentrations was not possible. 

7 The analysis of sediment includes an evaluation of the trespasser (adult, adolescent,, and 

8 child) and future residential (adult and child) scenarios. Lead was the only contaminant 

9 detected above COPC screening levels in Site 3 sediments. Based on the results of tihe 

10 IEUBK model and the adult lead exposure model, lead may be a problem in sediment at Site 

11 4. 

12 54.6 Human Health Risk Assessment Uncertainty Analysis 
13 The risk measures used in Superfund site risk assessments are not fully probabilistic 

14 estimates of risk but are conditional estimates given that a set of assumptions about 

15 exposure and toxicity are realized. Thus it is important to specify fuhy the assumptions and 

16 uncertainties inherent in the risk assessment to place the risk estimates in proper 

17 perspective (EPA, 1989a). 

18 A qualitative and semiquantitative analysis of each of the risk assessment components is 

19 sufficient for most of the sites. The following chart presents the potential uncertainties 

20 inherent in the risk assessment process. A site-specific discussion on these individual 

21 components is presented in the following sections. 

Steps Involved in Risk Assessment Process Contributing to Uncertainty 

Risk Assessment 
Component I Potential for Uncertainty 

Hazard Identification l Initial selection of COPCs 

. Tentatively identified compounds 

. Chemical monitoring data 

. Current and future land uses 
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1 5.4.6.1 General Uncertainty in COPC Selection 

The largest uncertainty associated with COPC selection is the lack of surface water samples 

collected from the two sites due to the presence of dry conditions during the field 

investigation, Only one surface water sample was collected between Sites 3 and 4 

combined. 

Another source of uncertainty at Sites 3 and 4 is the lack of background samples for either 

of these sites. Typically, detected levels of inorganic constituents are compared to detected 

background levels. This comparison allows for the consideration of naturally occurring 

levels of analytes that may be higher than expected. 

10 It should be noted that in some cases detection limits for undetected chemicals exceeded 

11 their corresponding COPC screening levels. As a result, these chemicals may be present in 

12 site media at levels that exceed screening levels but do not exceed laboratory detection 

13 limits. 

14 Another source of uncertainty results from examination of the Relative Risk data. For Site 3, 

15 several organic and inorganic compounds were detected in the groundwater using a 

16 GeoprobeRwhich were not detected in the monitoring wells sampled during the RI. In 

17 addition, several organic and inorganic compounds were detected in surface soil sampled 

18 during the RI which were not detected in samples collected during the Relative Risk study. 

HUMAN HEALTH RISK ASSESSMENT 

Steps Involved in Risk Assessment Process Contributing to Uncertainty 

Toxicity Assessment 

Potential for Uncertarnty 

Factors used in derivation of toxicity values, including inter-species differences 
extrapolation * 

. Weight of evidence for human toxicity 

Derivation of carcinogenic slope factors 

Extrapolation of less-than-lifetime exposure to lifetime cancer risks 

Estimation of exposure concentrations without monitoring data 

Estimation of exposure to multiple substances 

Estimation of intake parameters 
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1 The variation between the results is a source of uncertainty. However, the sampling 

2 methods used for the RI follow more closely the data quality objectives for risk assessment, 

3 and these results are likely the more reliable. 

4 The quantitative uncertainty associated with the other factors is minimal as the data have 

5 been fully validated prior to risk assessment. The general assumptions used in the COLTS 

6 selection are conservative to ensure that chemicals are not eliminated from consideration 

7 prematurely. 

8 5.4.6.2 Uncertainty Associated with Exposure Assessment 

9 Most of the exposure pathways analyzed are assumed, and exposure factors used for 

10 quantitation of exposure are conservative and reflect worst-case or upper-bound 

11 assumptions on the exposure. 

12 Screening of detected contaminant levels against soil to groundwater SSLs was conducted 

13 as part of this risk assessment. In order to continue the exposure assessment after the 

14 screening process has been completed, a reliable correlation of contaminant concentration 

15 in soil to contaminant concentration in groundwater must be derived. In the absence of 
-‘. 

16 modeling it is not possible to derive a reliable formula for the transfer of contamination 

17 from soil to groundwater. As a result, only a qualitative screening of soil contaminant 

18 levels versus soil to groundwater SSLs was conducted. 

19 5.4.6.3 Uncertainty Associated with Toxicity Assessment 

20 The uncertainty associated with CSFs is mostly associated with the low dose extrapolation 

21 where carcinogenicity at low doses is assumed to be a straight-line response. This is a 

22 conservative assumption, which introduces high uncertainty into slope factors that are from 

23 this extrapolated area of the dose-response curve. However, most of the experimental 

24 studies indicate the existence of a threshold for carcinogenicity. 

25 Carcinogenic slope factors developed by the EPA represent upper-bound estimates. Any 
26 carcinogenic risks generated in this assessment should be regarded as an upper-bound 

27 estimate on the potential carcinogenic risks rather than an accurate representation of 

28 carcinogenic risk. The true carcinogenic risk is likely to be less than the predicted value 

29 (EPA, 1989). 
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9 

10 

11 

12 

13 

14 

15 

16 At this time, there is not adequate background data available for Sites 3 and 4. Once this 

17 data is available, further analysis of site-related contaminants may be compared to 

18 background values. 

19 In general, assessment of uncertainty is important for sites with contaminant concentrations 

20 presenting a risk at the acceptable limit level with questionable exceedence (for example, 

21 slightly above the upper-bound risk ranges of 1 in 10,000 risk or HI of 1.0). Therefore, 

22 discussion of uncertainty, though it provides insights into the details of the specific 

23 uncertainty, may not be a key component of remedial decisions at this site. 

24 

25 

26 

27 

28 

29 

Perhaps the most significant uncertainty is the prediction of relative sensitivities of different 

species of animals and the applicability of animal data to humans. Humans are assumed to 

be more sensitive than any animal group. 

Screening of detected contaminant levels against soil to groundwater SSLs and soil to air 

SSLs was conducted. In the absence of toxicity values for many of the detected compounds, 

an accurate estimate of the inter-media transfer is unlikely. Thus, there is uncertainty 

associated with the results of this screening based on the lack of toxicity/screening levels 

for several compounds. 

5.4.6.4 Uncertainty in Risk Characterization 

The uncertainties identified in each component of risk assessment ultimately contribute to 

uncertainty in risk characterization. The addition of risks and HIS across pathways and 

chemicals contributes to uncertainty based on the interaction of chemicals such as 

additivity, synergism, potentiation, and susceptibility of exposed receptors. The simple 

assumption of additivity used for this site may or may not be accurate; however, a better 

alternative is not available at this time. 

5.5. Conclusions 
This baseline risk assessment was conducted to evaluate the potential human health risks 

associated with the presence of site-related groundwater, soil, subsurface soil, surface 

water, and sediment contamination at Site 3 (Landfill C) and Site 4 (Landfill D) at the St. 

Juliens Creek Annex in Chesapeake, Virginia . This baseline risk assessment, which 

characterizes the current and future human health risks at Sites 3 and 4 if no additional 
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1 

2 

3 For Site 3, current and future risks and hazards are within or below EPA’s risk range for 

4 groundwater for all exposure scenarios (RME and CT). For surface soil, the evaluation for 

5 the child trespasser, residential child, residential adult, groundskeeper and the construction 

6 worker results in non-carcinogenic risk estimates outside EPA’s risk range. For the child 

7 trespasser and groundskeeper, EPA’s risk range was exceeded for the FME evaluation, but 

8 not for the CT evaluation. RME estimates of carcinogenic risk exceeded EPA’s risk range 

9 for the residential child and adult and the groundskeeper. The CT evaluation for these 

10 scenarios produced a risk which was within EPA’s risk range. For subsurface soil, the 

11 evaluation for the construction worker resulted in non-carcinogenic risk above EPA”s risk 

12 range using the FWE value and within EPA’s risk range using the CT value. For sediment, 

13 lead was the only constituent detected at a concentration above COPC screening levels. The 

14 current and future risks and hazards are within EPA’s risk range for all other exposure 

15 scenarios. 
, . . 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 
,,-. -. 

31 

32 

remediation is implemented, was conducted to assess the potential human health impacts 

from the site under current conditions. 

For Site 4, current and future risks and hazards are within EPA’s risk range for shalllow 

groundwater for all exposure scenarios (RME and CT). For deep groundwater, non- 

carcinogenic risk estimates are outside of EPA’s risk range for the adult and child resident. 

For surface soil, the evaluation for the trespasser (child, adult, adolescent), resident (child, 

adult), groundskeeper and construction worker results in non-carcinogenic risk estimates 

outside EPA’s risk range. For the trespasser (child, adult, adolescent), EPA’s risk range was 

exceeded for the RME evaluation, but not for the CT evaluation. RME estimates of 

carcinogenic risk exceeded EPA’s risk range for the residential child and adult. The CT 

evaluation for these scenarios produced a risk which was within EPA’s risk range. F;or 

subsurface soil, risk estimates are outside EPA’s risk range for the construction work.er. For 

surface water, non-carcinogenic risk is outside of EPA’s risk range for child and adult 

residents. For sediment, lead was the only constituent detected at a concentration above 

COPC screening levels. The current and future risks and hazards are within EPA’s risk 

range for all other exposure scenarios. 

This risk assessment was conducted on the constituents that were detected at Sites 3 and 4 

and had available toxicological values (SFs and RfDs). However, lead does not have 

published toxicological values and, therefore, was evaluated using the IEUBK lead model 
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1 for children and the adult exposure model. The results of this modeling shows that lead 

2 may be problematic in sediment. Lead values k soil were below the screening level of 400 

3 PPm- 

5-34 DRAFT 027.. 



‘,I ,._ 1 6. Summary of Results 

2 CDM Federal has performed a Remedial Investigation and Risk Assessment of Site 3, 

3 Landfill C, and Site 4, Landfill, D at the St. Juliens Creek Annex in Chesapeake Virginia. 

4’ This section summarizes the findings, conclusions and recommendations from these 

5 studies. The Site 3 recommendations are presented in Section 6.1 and the Site 4 

6 recommendations are presented in Section 6.2. The summary and conclusions of the 

7 Human Health Risk Assessment are found in Section 5 of this report. 

8 6.1 Site 3 Summary and Recommendations 
9 Site 3 is an unlined landfill that covers 10 acres along the northern edge of the Annex and is 

10 accessible by way of a patrol road. For 30 years (1940 to 1970) refuse, including solvents, 

11 acids, bases, and mixed municipal waste, was dumped and allowed to burn on this former 

12 dredge disposal area. Two pits reportedly used for disposal of oils and oily sludge’:;, as 

13 well as for periodic burning were also located at the site. The ash was then used to fill in 

14 the area. The landfill was graded level and covered with grass, but it has not been formally 

15 closed. 

16 This Section briefly summarizes the work performed at Site 3 (Section 6.1.1), the findings of 

17 the field and analytical program, including the nature and extent of contamination (ISection 

18 6.1.2), the fate and transport of the contaminants of potential concern through the 

19 environmental media at the site (Section 6.1.3), and the conclusions and recommend#ations 

20 (Section 6.1.4). 

21 

22 

23 

24 

25 

26 

^ -. 27 

28 

6.1.1 Summary of Work Performed at Site 3 
The objectives of the remedial investigation were to delineate the boundary of the landfill, 

determine the nature and extent of contamination, define the site geology and 

hydrogeology, and evaluate the potential for contaminants of potential concern (COPCs) to 

migrate off site. The field investigation included conducting an electromagnetic survey of 

the area in an attempt to define the landfill boundaries. Nature and extent of contamination 

was investigated by collecting seven surface soil, seven subsurface soil, and four sediment 

samples. Four shallow and two deep monitoring wells were installed and sampled tfo 
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1 investigate the potential impact on groundwater quality. Boring logs of the monitoring well .‘;-T~ 

2 boreholes were evaluated to define the subsurface geology and hydrogeology. 

3 6.1.2 Summary of Findings and Nature and Extent of Contamination 
4 The finings of the field investigation, specifically the geologic, hydrogeologic and 

5 geophysical investigation, and the analytical results are summarized below. 

6 6.1.2.1 Summary of Geology and Hydrogeology 

7 The stratigraphy encountered during the remedial investigation at Site 3 includes sands 

8 and clays of the Yorktown Formation, and silts, sand and clay of the post-Pliocene 

9 sediments. At Site 3 these sediments include hydraulic dredge spoil material from the 

10 South Branch of the Elizabeth River. The top of the Yorktown Formation is present between 

11 depths of 12 to 20 feet below ground surface (bgs). The Yorktown Formation clay, which is 

12 the top of the Yorktown Formation, is approximately 25 ft thick and is underlain,by fine 

13 sand, clay and clayey sand, with the clay content decreasing in the western part of the site. 

14 Immediately overlying the Yorktown Formation clay at this site is a 7 to 9 ft-thick fine sand. 

15 This sand unit appears to be continuous across this site although in some southwestern 

16 areas there may be increased silt content. The sand is overlain by 7 to 14 feet of silt, clay, 

17 and silty clay, with minor silty sand. The great majority of Site 3 is covered with hydraulic 

18 dredge material (presumably from the South Branch of the Elizabeth River), and the 

19 uppermost silt and clay units encountered at the site consist of this material. 

20 The hydrostratigraphic units identified at Site 3 during the RI include the Yorktown 

21 Aquifer, the Yorktown Clay Aquitard, the Water Table Aquifer and a Perched Water Zone. 

22 The Yorktown Aquifer is encountered at depths of 45 to 48.5 ft at Site 3 and the 

23 potentiometric surface of the Yorktown Aquifer is found at an elevation of 1 to 2 ft msl. 

24 Although the direction of groundwater flow could not be determined accurately due to a 

25 lack of data points and because water levels in the Yorktown Aquifer are tidally influenced, 

26 the apparent groundwater flow direction is west and northwest. The ffow gradient is very 

27 low (approximately 0.0002 ft/ft), therefore tidal impacts may change the flow direction 

28 throughout the day. 

29 The Yorktown Aquifer is confined by the upper clay of the Yorktown Formation. This 

30 aquitard is found at a depth of approximately 12 to 20 feet and has an average thickness of 
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1 about 25 feet. The vertical hydraulic gradient across this clay is downward at 

2 approximately 0.28 ft/ft. 

3 Shallow ground water is found in both the Water Table Aquifer and a perched Water Table 

4 zone. During the investigation, two monitoring wells were installed in each shallow zone. 

5 The estimated direction of flow in the Water Table Aquifer is to the south or southeast. The 

6 direction of groundwater may change at the site during some part of the tidal cycle.. Water 

7 levels in the perched zone are 1 to 2 ft above those found in the shallow monitoring wells at 

8 the site. 

9 6.1.2.2 Summary of Geophysical investigation 

10 The geophysical (EM) survey conducted at Site 3 did not find any anomalies indicative of 

11 typical landfill materials. Increases in EM readings over some areas of the site are probably 

12 due to changes in the salt or clay content of hydraulic dredge spoil material. 

,. 

13 6.1.2.3 Nature and Extent of COPCs 

14 The nature and extent of contamination was evaluated with respect to the contaminants of 

15 potential concern (COPCs) identified by either the Human Health Risk Assessment or the 

16 Baseline Ecological Risk Assessmen; (BERA). The COPCs were developed for each media 

17 at each site. 

18 Surface Soil 

19 The distribution of organic and inorganic COPCs is consistent with the use of the area as a 

20 former dredge disposal area, although the COPCs identified in the surface soil are al.so 

21 consistent with materials reported to have been disposed in the landfill. Although P.AHs are 

22 found in all samples, the concentration of PAWS in samples found outside, or at the edges of 

23 the dredge disposal area are an order of magnitude lower than the other samples. 

24 Subsurface Soil 

25 The presence of methylene chloride in subsurface soil samples is consistent with the 

26 materials reported to have been disposed in the landfill, although its presence in the sample 

27 may also be due to laboratory contamination. Methylene chloride and other (non-COPC) 

28 solvents were found in two borings located in the western half of the site (SJS03-SB03 and 

/‘- - - 29 SJS03-SBOG, which may be an indication of the area of Site 3 where landfilling activities took 

30 place. 
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1 The presence of the PAH below ground surface suggests that soil quality has been impacted : 

2 by site landfill or dredge disposal activities. In the case of Site 3, the likely source of PAT-Is 

3 is the dredge material placed in this area prior to landfilling activities, however PAHs are 

4 consistent with the type of materials disposed in the landfill (ash, oil and sludges). 

5 The distribution of COPC metals in the ‘subsurface soil does not indicate a clear pattern of 

6 metals contamination that would be associated with landfilling activities. 

7 Groundwater 

8 The estimated groundwater flow direction in the Water Table Aquifer is to the south or 

9 southeast. The only organic COPC found in the shallow wells was bis(Z- 

10 ethylhexyl)phthalate, found in wells screened in the perched water table as well as in the 

11 duplicate of a water table aquifer monitoring wells at relatively low concentrations. The 

12 concentration in one of the wells is higher than would be expected from laboratory 

13 contamination and is most likely present due to landfilling activities. Other phthalates 

14 (including diethylphthalate) were detected in surface soils from the site. 

15 

16 

17 

18 

19 

20 

21 

22 

23 There are no clear patterns or distinctive COPCs (i.e. Priority Pollutant metals) in the 

24 Yorktown Aquifer samples. The organic COPCs detected (chloroform and bis(Z- 

25 ethylhexyl)phthalate) were found at low concentrations, in different wells, and during 

26 different sampling events. Although chloroform was detected in both deep wells during 

27 Round 1 groundwater sampling, the concentrations were very low and it was not found in 

28 either well during Round 2. For this reason it is concluded that Site 3 is not the source of 

29 chloroform in the Yorktown aquifer samples. Bis-Z(ethylhexy1) phthalate is considered to be 

30 present as a laboratory contaminant. In contrast to the shallow groundwater, the 

31 concentrations of iron in the Yorktown Aquifer are below the average of the published 

The concentrations of manganese in the shallow wells are all within the range of published 

values (Siudyla et al. 1981), while the measured iron concentrations are considerably higher. 

The concentrations of iron, however, appear to be relatively consistent across the site, and 

do not indicate that the site is a source of iron in the groundwater. The measured specific 

conductance at all wells except SJS03-MWlS were above the maximum published value for 

the Water Table Aquifer (Siudyla et al. 1981). The elevated readings may be due to 

naturally elevated salt contents or high total dissolved solids or the presence of 

contamination from landfilling activities. 
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1 concentrations for the upper Yorktown Aquifer. The pH values measured in samples from 
,/ . . . 

2 the Yorktown Aquifer at Site 3 and other sites on the Base were higher than the published 

3 value. Site 3 is not considered the source of elevated pH in the Yorktown Aquifer. 

4 Sediment 

5 Contaminants in sediments would be expected to have migrated to the low areas and 

6 drainage ditches as a result of surface runoff. There are no patterns in the distribution of 

7 COPCs in sediments at Site 3 that would indicate deposition of contaminants in a particular 

8 source area. The highest concentrations of organic COPCs were generally found in one 

9 sample located in a low area at the northeast comer of the site, and another sample located 

10 along a drainage ditch that runs along the west side of the site. Generally, the highest 

11 concentrations of Priority Pollutant metal COPCs were found in a sample collected in the 

12 drainage ditch that runs along Patrol Road on the east side of the site. These.three sample 

13 locations are all at different comers of the site. 

. . 

14 6.1.3 Summary of Fate and Transport 
15 The majority of the COPCs detected in the soils, sediments and groundwater at Site 3 can be 

16 classified as persistent, non-volatile and non-degradable metals (arsenic, beryllium, 

17 chromium, copper, lead, mercury, nickel, thallium and zinc) and very slowly degradable 

18 organics that include PAHs, PCBs and other SVOCs. These chemicals strongly sorb to soils 

19 and are relatively immobile. Concentrations in soils will persist into the future with only 

20 slow dissolution of metals to groundwater. 

21 The volatile, soluble, degradable VOCs such as methylene chloride and toluene were found 

22 only in trace concentrations in the soils. No data indicate that these chemicals have entered 

23 the groundw a ter system. 

24 6.1.4 Conclusion and Recommendations 
25 The objective of the Remedial Investigation at Site 3 was to delineate Landfill C, identify the 

26 impact of landfilling activities on environmental media, and determine the extent of any 

27 impact that was identified. Although the geophysical survey did not identify any 

28 anomalies that could be correlated with buried materials, the presence of organic 

29 constituents in subsurface soils indicates that past site activities may have impacted the soil 

30 quality. Many of the COPCs developed for the various media at Site 3 are consistent with 
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1 materials that were reported to have been disposed of in the landfill. However, some are 

2 also consistent with the contaminants that would be expected to be found in dredge spoils 

3 materials. Because metals, PCBs, pesticides and semivolatile organic compounds all would 

4 be expected to be found in clay-rich dredge spoil material, solvents are considered to be the 

5 best indicator of landfilling. Solvents (including TCE which is not a COPC) were detected 

6 at low concentrations in subsurface borings on the west side of the site. 

7 Organic and inorganic COPCs were identified for all media at the site. Because there is no 

8 distinctive source area, and because of the ambiguity in determining the source of the 

9 COPCs (dredge spoil or landfill), the extent of the contamination in soils and sediment was 

10 not identified. The COPCs in the Yorktown Aquifer are not considered to be related to site 

11 activities. It appears that the small vertical gradient and the Yorktown Formation clay 

12 aquitard has prevented the downward migration of contaminants. The groundwater flow 

13 direction in the Water Table Aquifer was not defined due to the presence of a perched water 

14 table in some areas of the site. 

15 For Site 3, current and future risks and hazards are within or below EPA’s risk range for 

16 groundwater for all exposure scenarios. For surface soil, the evaluation for the child 

17 trespasser, residential child, residential adult, groundskeeper and the construction worker 

18 results in non-carcinogenic risk estimates above EPA’s acceptable risk range. For the child 

19 trespasser and groundskeeper, EPA’s acceptable risk range was exceeded for the RME 

20 evaluation, but not for the CT evaluation. RME estimates of carcinogenic risk exceeded 

21 EPA’s acceptable risk range for the residential child and adult and the groundskeeper. The 

22 CT evaluation for these scenarios produced a risk which was within EPA’s acceptable risk 

23 range. For subsurface soil, the evaluation for the construction worker resulted in non- 

24 carcinogenic risk above EPA’s acceptable risk range for the construction worker using the 

25 RME value and within EPA’s acceptable risk range using the CT value. For sediment, lead 

26 was the only constituent detected at a concentration above COPC screening levels. The 

27 current and future risks and hazards are within EPA’s acceptable risk range for all other 

28 exposure scenarios. 

29 Based on the findings presented in this report, the following recommendations are 

30 presented: 
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1 1) At present there is insufficient data on the natually occurring concentrations of 

2 inorganic constituents in all media that were sampled and evaluated. A study 

3 should be conducted with a sufficient number of samples, collected in background 

4 locations, to statistically determine the background concentrations of inorga.nic 

5 constituents in groundwater, surface water, sediment, surface soil and subsurface 

6 soil. 

7 2) Re-evaluate the risk to human health and the extent of contamination using the 

8 results of the planned soil background study to be conducted at St. Juliens Creek 

9 Annex. 

10 3) Determine the direction of groundwater flow, and sample the Water Table Aquifer 

11 in the area downgradient of the western part of the site (the only area where 

12 solvents were detected in subsurface soil). 

13 4) Collect and anlayze surface water samples originally scheduled for the RI. 

. . 14 6.2 Site 4 Summary and Recommendations 
15 Landfill D (Site 4) covers an estimated 5 acres approximately 300 feet south of Site 3. Site 4 

16 was an unlined trench and fill landfill that reportedly operated from 1970 to 1981. Refuse 

17 disposed of at Site 4 includes drums of unknown wastes and polychlorinated biphenyls 

18 (PCBs). Several tanks with undetermined wastes were also report to have been located in 

19 the area. 

20 This Section briefly summarizes the work performed at Site 4 (Section 6.2.1), the findings of 

21 the field and analytical program, including the nature and extent of contamination (!$ection 

22 6.2.2), the fate and transport of the contaminants of potential concern through the 

23 environmental media at the site (Section 6.2.3), and the conclusions and recommendations 

24 (Section 6.2.4). 

25 6.2.1 Summary of Work Performed at Site 4 
26 The objectives of the remedial investigation was to delineate the boundary of the landfill, 

27 determine the nature and extent of contamination, define the site geology and 

/ 28 hydrogeology, and evaluate the potential for contaminants of potential concern (COPCs) to 

29 migrate off site. The field investigation included conducting electromagnetic, 
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10 6.2.2.1 Summary of Geology and Hydrogeology 

11 The stratigraphy encountered during the remedial investigation at Site 4 includes sands 

12 and clays of the Yorktown Formation, and silts, sand and clay of the post-Pliocene 

13 sediments. The top of the Yorktown Formation is encountered at a depths ranging from 25 

14 ft to 32 feet. The Yorktown Formation Clay thins from about 24 feet north of the landfill to 

15 approximately 9 feet adjacent to the South Branch of the Elizabeth River. 

16 On the northern side of the site the formation is predominantly clay and silt, with a 

17 relatively thin (1 ft-thick) sand unit encountered at a depth of approximately 49 ft. Toward 

18 the river, the content of sand beneath the Yorktown Formation clay is greater. 

19 

20 

21 

22 

23 

24 The hydrostratigraphic units identified at Site 4 include the Yorktown Aquifer, a confining 

25 clay (the upper clay of Yorktown Formation), an intermediate aquifer, a confining silt, and 

26 the Water Table Aquifer. 

27 The potentiometric surface of the Yorktown Aquifer in the area of the Landfill D is found at 

28 an elevation of approximately 1.0 to 2.0 ft msl and the direction of groundwater flow is 

29 south. The horizontal flow gradient across Site 4 is approximately 0.001 ft/ft. 

magnetometer and GPR surveys of the area in an attempt to define the landfill boundaries 

and locate buried drums. Nature and extent of contamination was investigated by collecting 

ten surface soil, three subsurface soil, and four sediment, and one surface soil sample. Four 

shallow and two deep monitoring wells were installed and sampled to investigate the 

potential impact on groundwater quality. Boring logs of the monitoring well boreholes 

were evaluated to define the subsurface geology and hydrogeology. 

6.2.2 Summary of Findings and Nature and Extent of Contamination 
The findings of the field investigation, specifically the geologic, hydrogeologic and 

geophysical investigation, and the analytical results are summarized below. 

Overlying the Yorktown Formation clay at Site 4 is 25 to 32 ft of silt, clay, silty sand and 

sand. Immediately above the Yorktown Formation clay is an olive-gray, fine to medium 

grained, sand unit that appears to be continuous across Site 4. This sand is overlain 

predominantly by gray and brown clay and silt. Shallow wells drilled along Patrol Road 

encountered fill material to a depth of 7 or 8 ft. 

6-6 DRAFT 027.. 



SUMMARY OF RESULTS 

1 The tidal study conducted at other sites on the Base indicates that water levels could change 

2 throughout the day, and the direction of the flow may change throughout the day in 

3 response to the tides. 

4 The upper confining clay of the Yorktown Formation is found at a depths ranging from 25 

5 to 32 feet bgs and has an average thickriess of about 27 feet. The vertical hydraulic gradient 

6 across the clay is 0.22 ft/ft downward at the upgradient location, and 0.016 ft/ft at the 

7 downgradient location. 

8 The intermediate water-bearing zone is separated from the Water Table Aquifer by an 18-ft 

9 thick clay and silt unit at SJS04MW3D (the downgradient location). The waterbearing unit 

10 is a 4-ft thick gray fine sand. This sand unit is found continuously over the site, and may be 

11 hydraulically connected to the Water Table Aquifer at other sites. No monitoring wells were 

12 screened in this zone during this investigation. 

13 The potentiometric surface of the Water Table Aquifer is at elevations ranging from1 7 to 2 ft 

14 msl and the direction of groundwater flow in the aquifer is toward the south-southeast. 

15 The horizontal flow gradient is approximately 0.008 ft/ft. 

16 6.2.2.2 Summary of Geophysical Investigation 

17 The EM and magnetometer surveys conducted at Site 4 successfully delineated the landfill 

18 boundaries by using widely-spaced geophysical profiles. The results of all geophysical 

19 surveys indicate typical landfilled materials. The limited GPR survey identified numerous 

20 buried objects which could not be definitively identified as buried drums. 

21 6.2.2.3. Nature and Extent of COPCs . 

22 The nature and extent of contamination was evaluated with respect to the contaminants of 

23 potential concern (COPCs) identified by either the Human Health Risk Assessment or the 

24 Ecological Risk Assessment. The COPCs were developed for each media at each silte. 

25 Surface Soil 

26 The concentrations and distribution of VOC COPCs in surface soil at Site 4 is not indicative 

27 of widespread VOC contamination. Acetone and 2-butanone were found in several 

28 locations from the top of the landfill, but, with one exception all samples contained low 

29 concentrations. Sample SJSO4-SSOS contained 79 J ug/kg of acetone (this sample also had 
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1 the highest concentrations of other organic compounds). The use of the site as a landfill is 

2 considered to be the likely source of the VOCs in surface soils. 

7 Aroclor-1260 was detected in several samples across the northern portion of the top of the 

8 landfill including SJSO4SSO4, -SSO5, -SSO6, -SSO8, and -SSO9. The highest concentration was 

9 detected at SJSO4SSO8 (6300 ug/kg). PCBs were reported to have been disposed in the 

10 landfill as part of ballast containers for fluorescent light fixtures. 

11 At Landfill D, the presence of pesticides is closely correlated with PCBs. The highest 

12 concentrations of pesticides was found at SJSO4SSOS. 

13 The concentrations and distribution of metals detected in surface soil at Site 4 do not 

14 indicate metals contamination in the surface soil. The highest concentrations of several 

15 metals were found in SJSO4SSO1, collected north of the landfill boundary. 

16 Subsurface Soil 

17 The distribution of organic and inorganic COPCs does not indicate that the landfill is a 

18 source of subsurface soil contamination in the areas that were sampled. However, it is clear 

19 from the material encountered in the two borings along Patrol Road, that the road was built 

20 on fill. Sample SJS04SBO1, while containing organic COPC’s and other organic constituents 

21 {SVOCs, and pesticides) is located outside of the fill area, and is most likely a sample of the 

22 hydraulic dredge material disposed in the area prior to the landfill. 

23 Groundwater 

24 The direction of ground water flow in the Water Table Aquifer is to the southeast. There is 

25 no indication of widespread contamination of groundwater by organic or inorganic 

26 constituents. Low concentrations of non-COPC organic constituents were detected in both 

27 upgradient and downgradient samples. Similarly, the greatest number, and in some cases, 

28 highest concentrations of Priority Pollutant metals were detected in SJS04-GW2S, an 

29 upgradient well. It is possible that there is some flushing of contaminants to the upgradient 

30 wells due to tidal influence. However, the groundwater analytical data from the Water 

SVOCs were detected in all samples collected at the site. The concentration of total PAH in 

SJSO4SSO5 (16,520 mg/kg) is particularly high. As with VOCs, one of the highest 

concentrations of PAHs was found at SJ$O4SSOS (9130 mg/kg). It is likely that materials 

containing PAHs were disposed of in the landfill. 
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1 Table Aquifer at Site 4 does not indicate a consistent pattern of that the contamination that 

2 would indicate that the landfill is acting as a source. 

3 As with the Water Table Aquifer, the distribution of COPC and non-COPC organic 

4 constituents in the Yorktown Aquifer does not indicate a pattern of contamination with the 

5 landfill as a source. The chloroform detected during Round 1 groundwater sampling was 

6 not detected during Round 2 and was found in both the upgradient and downgradient 

7 samples. 

8 The consistent presence of arsenic in filtered and unfiltered samples from the downgradient 

9 Yorktown Aquifer monitoring well may indicate that the landfill is contributing arsenic to 

10 the deep groundwater. The evidence for migration of arsenic to the Yorktown Aquifer is 

11 inconclusive, however, because arsenic is not found consistently in other monitoring wells. 

12 In addition, the vertical flow gradient at the downgradient well cluster is not high. 

13 Surface Water 

14 Due to the proximity of the landfill to the surface water, and the nature of materials 

15 disposed of in the landfill, it is likely that the landfill is contributing to the COPCs in surface 

16 water at Site 4. The concentrations of metals in the surface water sample appears to lbe 

17 particularly high. 

18 Sediment 

19 The highest concentration of VOC and SVOC contamination was found in the sample from 

20 Blows Creek (SJSO4SD04). The widespread (though generally low concentration) presence 

21 of acetone in surface soil coupled, with the higher concentration in the sediment sample, 

22 indicates that the landfill is a potential source for acetone. That same sample (SJSOPSD04) 

23 contained a significant concentration of PAHs. Because the surface soil samples from the 

24 top of the landfill also contained elevated levels of PAH the landfill is the likely source of 

25 the PAHs. 

, “,^-_ 

26 The landfill does not appear to be a source of 4,4’-DDT or its metabolites in sediment 

27 because the concentrations of these pesticides are highest in the “upstream” ditch sample. 

28 Dieldrin was detected in a sample collected adjacent to the landfill, but only in that sample. 

29 It is interesting to note that the COPC pesticides that were found in landfill surface soil, 

30 (endrin ketone, and endrin aldehyde) were not found in the sediments. Therefore it does 
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1 not appear that surface soil from those locations (SJSO4SSOS and -SSlO are impacting the ‘.Y.. ?. 

2 sediments. 

3 Several of the metals that appear at highest concentrations in the downstream ditch sample 

4 (SJSO4SDO3) increase in concentrations along the ditch. These metals include: arsenic, 

5 barium, copper, lead, mercury, vanadium and zinc. The data indicate that the landfill is 

6 contributing to the concentration of these metals in sediment. The concentration of mercury 

7 in these samples is particularly high (6.4 mg/kg in SJS04SD03). The florescent light 

8 containers, reported to have been disposed in this landfill, may be a likely source for the 

9 mercury found in the sediment. 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

6.2.2.4 Summary of Fate and Transport 

The majority of the COPCs detected in the soils, sediments, surface water and groundwater 

at Site 4 can be classified as persistent, non-volatile and non-degradable metals (arsenic, 

beryllium, chromium, copper, lead, mercury, nickel, silver, thallium and zinc) and very 

slowly degradable organics that include PAHs, pesticides, PCBs and other SVOCs. These 

chemicals strongly sorb to soils and sediments and are relatively immobile. Concentrations 

in soils and sediment will persist into the future with only slow dissolution of metals and 

the most soluble SVOCs (acenaphthene, bis(2-ethylhexyl)phthalate and Cmethylphenol) to 

groundwater and surface water. Transport of contaminants in surface water, whether in the 

dissolved or particulate form, to Blows Creek is possible. 

20 The volatile, soluble, degradable VOCs such as acetone and carbon disulfide were found 

21 only in trace concentrations in the surface soils, surface water and sediments. 

z 6.2.3 Conclusion and Recommendations 
23 The objective of the Remedial Investigation at Site 4 was to delineate Landfill D, identify the 

24 impact of landfilling activities on environmental media, and determine the extent of any 

25 impact that was identified. The boundaries of the landfill were identified with the 

26 geophysical survey, however no buried drums could be definitively identified. 

27 Organic and inorganic COPCs were identified for all media at the site. The analytical data 

28 provides evidence that VOCs, PAHs, PCBs and pesticides have been disposed of in the 

29 landfill. There is no clear indication that the site is acting as a source for metals, although it 
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1 can be expected that much of the material in the landfill containes metal. Several metalic 

2 objects were visible at the surface of the landfill. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 e-3, 

For Site 4, current and future risks and hazards are within EPA’s acceptable risk range for 

shallow groundwater for all exposure scenarios. For deep groundwater, non-carcinogenic 

risk estimates are outside of EPA’s acceptable risk range for the adult and child resident. 

For surface soil, the evaluation for the trespasser (child, adult, adolescent), resident (child, 

adult) groundskeeper and construction worker results in non-carcinogenic risk estimates 

outside EPA’s acceptable risk range. For the trespasser (child, adult, adolescent), EPA’s 

acceptable risk range was exceeded for the RME evaluation, but not for the CT evaluation. 

RME estimates of carcinogenic risk exceeded EPA’s risk range for the residential chid and 

adult. The CT evaluation for these scenarios produced a risk which was within EPA’s 

acceptable risk range. For subsurface soil, risk estimates are outside EPA’s acceptable risk 

range for the construction worker. For surface water, non-carcinogenic risk is outside of 

EPA’s risk range for child and adult residents. For sediment, lead was the only constituent 

detected at a concentration above COPC screening levels. The current and future risks and 

hazards are within EPA’s risk range for all other exposure scenarios. 

17 Based on the findings presented in this report, the following recommendations are 

18 presented: 

19 1) At present there is insufficient data on the natually occurring concentrations of 

20 inorganic constituents in all media that were sampled and evaluated. A stud.y 

21 should be conducted with a sufficient number of samples, collected in background 

22 locations, to statistically determine the background concentrtions of inorganic 

23 constituents in groundwater, surface water, sediment, surface soil and subsurface 

24 soil. 

25 2) Re-evaluate the risk to human health and the extent of contamination using the 

26 results of the background study. 

27 3) Collect and surface water samples from the originally scheduled locations, as well as 

28 from the recommended additional sediment sampling locations (see below). 
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1 4) Conduct additional sediment sampling along the south and southwestern perimeter -‘-.3 

2 of the landfill in areas that drain to Blows Creek to tither define the extent of 

3 contamination in these areas. 
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APPENDIX A 

Surface Geophysical Survey 



Earth Resources Technology, Inc. 
,*, ^.. 

9134 Bridgewater St. College Park, MD 20740 
Tel: (301) 935-5162 Fax: (301) 935-5443 

August 12, 1997 

David Schroeder 
CDM Federal Prog Corp. 
13 135 Lee Jackson, Memorial Hwy 
Suite 200 
Fairfax, VA 22033 

Re: Results of the Geophysical Surveys at St. Juliens Creek Annex, Norfolk, VA 

Dear Mr. Schroeder: 

,,? r-_ 
Earth Resources Technology, Inc. (ERT) performed geophysical surveys at Site 2, Landfill B: Site 3, 
Landfill C; Site 4, Landfill D; and Site 5, the Burning Grounds and the Caged Pit in the week of June 16, 
1997. Figure 1-l and Figure 1-2 show the locations of each site, respectively. The geophysical surveys 
involved electromagnetic (EM), magnetic, and ground penetrating radar (GPR) techniques. The EM method 
was used for all four sites; the magnetic method was used for Site 2, Site 4, and the caged pit; and the GPR 
method was used for Site 4 only. The objective of the surveys was to delineate site boundaries. identify 
any buried metal such as steel drums and metallic construction debris, and characterize the soil profile above 
the water table. 

1.0 PRINCIPLE AND INSTRUMENTATION 

The Geonics EM31 was used for the electromagnetic survey. The EM31 measures the changes in the 
ground conductivity using a patented electromagnetic inductive technique that makes the measurements 
without electrodes or ground contact. The unit of conductivity used is millisiemens per meter (mS/m). The 
conductivity changes are used to infer the geological variations, or groundwater contamination. The EM3 1 
has two analog meters which display both the quadrature-phase (conductivity) and inphase co:mponents, 
respectively. Inphase measurements are the ratio of the induced secondary magnetic field to the primary 
magnetic field in parts per thousand (ppt). The inphase component is especially useful for sea:rching for 
buried metal drums, pipes, and other ferrous and non-ferrous metallic debris. The effective depth of 
exploration of the equipment is about twenty (20) ft and the equipment can be used to collect one 
electromagnetic reading every second when operating in its auto mode. 

,‘ ‘-._ 

The Geometries Portable Cesium Magnetometer, Model G-858, was used for the magnetic survey. Using 
self-oscillating split-beam Cesium Vapor (non-radioactive CS-133), this magnetometer measures the earth’s 
total geomagnetic field at a particular location in units of gamma with an accuracy of + 1 .O gamma (nt). 
The total field consists of three components: the main field, the external field, and local variations. The 
main field remains fixed over the period of time of a field investigation. The external field does not remain 
constant, but is accounted for if necessary by using a diurnal variation correction. Local vari,ations are 
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attributable to anomalies near the surface such as buried metal objects. When operating in its auto mode. 
the equipment can be used to collect a maximum of 10 magnetic readings per second. 

The Subsurface Interface Radar (SIR) System-3 from Geophysical Survey Systems, Inc. (GSSIO was used 
for the GPR survey. This device radiates a 500 MHz electromagnetic pulse from a transmitter antenna into 
the earth and receives at a receiving antenna the reflection of the pulse from subsurface interfaces at which 
changes in the electrical properties (dielectric constant) of the subsurface materials occur. For example, 
metallic objects usually exhibit strong subsurface reflection character due to their high electrical impedance 
or contrast versus surrounding soil or fill. Depth of penetration of the radar signal is reversely proportional 
to the conductivity of the soil. As a result, electrically resistive earth materials such as coarse-grained, 
unsaturated sediments allow a deeper radar penetration than the conductive finer-grained soils such as clay 
and silt. Similarly, reinforced concrete and shallow groundwater are conductive and thus attenuatle the radar 
signals. 

2.0 GEOPHYSICAL SURVEYS AT SITE 2 - LANDFILL B 

2.1 Field Design & Operation 

As shown in Figure 2-1, both EM and magnetic surveys were conducted on grid lines set up on both sides 
of the existing pond located at Site 2. The grid lines on the east side of the pond were laid out in reference 

,. ‘. . . to Building 130. The grid lines on the west side of the pond were laid out with reference tcl the roads 
nearby. Note that one of the EW grid lines on the east side extended westerly into the pond. In reality, 
the gentle sloping area between Building 130 and the pond as shown in the topographic map was flat and 
dropped off sharply to the pond water at the west ends of the three EW grid lines. Various debris were 
noticed present in the woods west of Building 130. 

Prior to the data collection, each grid line was staked with orange plastic flags every 50 ft. During the field 
data collection, the EM31 was set at the auto mode with readings in both quadrature-phase and inphase 
collected every second. With such a setting, approximately one reading was collected at every 3 ft while 
the operator carried the EM31 and walked slowly along each grid line. The EM readings were downloaded 
to a laptop computer and contour maps of conductivity and inphase readings were created. 

The magnetometer was set to collect one magnetic reading every 0.4 second. With a normal walking pace. 
approximately one reading was collected per foot while the operator carried the magnetometer and walked 
along each grid line. The magnetic measurements were recorded and stored in the magnetometer memory 
and transferred to a computer at the end of the survey. The positions of both the EM and magnetic 
readings were calibrated against the flags staked every 50 ft. 

2.2 Results and Interpretations 

,.-%_. 

Figure 2-2 and Figure 2-3 are the contour maps made of the conductivity and inphase readings collected 
on the east bank of the pond, respectively. In the either map, the EM anomalies are shown in red or blue; 
while the background readings are shown in grey. The background conductivity values range around 40 
mS/m. The background inphase readings vary from 4 to 6 ppt. Note that the low or high conductivity 
values are not absolute but relative, reflecting a deviation from the background values. The positive or 
negative vaIues reflect the change of the dipole orientation of the local electromagnetic field. And it is the 
deviation that we are using to locate the buried materials. Several anomalies were identified in both the 
contour maps. They generally agree in positions between the two contour maps. The anomalies occurred 
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along the west edge of the bank, near the southwest comer of Building 130, and in the so&eas,t corner of 
the survey area. 

Fi_gure 2-4 shows the contour map of the magnetic readings collected on the east bank of the pond. The 
magnetic anomalies are shown in red or blue, .with the background readings in grey. The ma-metic 
anomalies occurred in the northern portion and southeast corner of the survey area, generally a_greeing in 
position with those of EM anomalies. The locations of the EM and magnetic anomalies also agree with 
those of the surface debris observed in the woods, suggesting that the anomaly areas might have been 
landfilled. 

Figures, 2-5 to 2-9, show the EM and magnetic profiles acquired along grid line A-A’, B-B’, CC’, D-D’, 
and E-E’, respectively (see Figure 2-l for location reference). On an EM profile, ano.malies are 
represented by the sudden change of the conductivity or inphase readings with distance. On a ma_metic 
profile, anomalies are indicated by the magnetic highs or lows above or below the background readings. 

As shown in the lower half of Figure 2-5, there is a magnetic high near the starting point (A), followed by 
relatively flat magnetic readings, representing the background conditions. The EM profile, shows a general 
increase of conductivity and inphase readings toward the end point (A’). It is likely that the magnetic high 
near Point A was caused by the subsurface magnetic objects and the high conductivity and inphase readings 
near Point A’ were caused by the increase of salt contents in the soil and groundwater. However, the 
presence of overhead power lines along the nearby roads might also have contributed to the anlomalies. 

i .- n. 
Figure 2-6 shows the increase of both conductivity and inphase readings toward the middle of the profile 
but no increase or decrease of magnetic readings. The increase of the conductivity and inphase readings 
is likely related to the increase of salt content in the subsurface soil and groundwater. Along the: magnetic 
profile, the background readings stayed around 52,200 gamma with several anomalies occurring at the 
distances of 150 ft (a magnetic low), 200 to 240 ft (fluctuated readings), and 320 to 350 ft (a magnetic low 
between two highs). These anomalies are most likely caused by subsurface magnetic objects or utility lines. 

A conductivity low occurred in the middle of EM Profile C-C’ as shown in Figure 2-7, associateid with no 
apparent change in inphase and magnetic readings. The variation of the conductivity readings is thus more 
likely related to the change in soil content than the occurrence of metallic objects. The EM proilile shown 
in Figure 2-8 is similar to that shown in Figure 2-7. However, there is a magnetic high in the middle of 
the profile (D-D’), which is probably caused by subsurface magnetic objects. 

The EM profile along E-E’ (Figure 2-9) is similar to that along A-A’ with the increase of conductivity and 
inphase readings toward the end of the profile. Two magnetic anomalies occurred along E-E’ with one low 
at the beginning (E) and one high at the distance of 145 ft. The magnetic high at 145 ft also corresponds 
to a minor fluctuation in inphase readings at the same location. The high might have been created by 
subsurface magnetic objects. 

, er ---,_ 

In summary, most of the magnetic anomalies shown along the above five transects do not occur in 
association with any EM anomalies. Similarly, the rise or fall of the EM readings do not conculr with the 
occurrence of the magnetic anomalies. It is likely that the absence of EM anomalies at the locations of 
magnetic anomalies was due to the potentially high concentration of salt content in the groundwater, which 
would mask the impact of any metallic objects on the EM readings. The rise or fall of the EM. readings 
might simply be caused by the increase or decrease of salt or clay content in the soil or groundwater, which 
would not have any impact on magnetic readings. 
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3.0 EM SURVEYS AT SITE 3 - LANDFILL C 

3.1 Field Design and Operations 

Figure 3-I shows the survey grid laid out parallel to the fence lines at Site 3, Landfill C. The grid lines 
were spaced every 100 ft in the majority of the survey area but spaced every 50 ft in the area along the 
fences (50 ft) and 200 ft in the southern area. There are a total of eight east-west grid lines and ten north- 
south grid lines. Only the EM survey was conducted at this site. The data acquisition procedure was the 
same as that described in Section 2.1. 

3.2 Results and Interpretations 

Figure 3-2 and Figure 3-3 show the contour maps made of the conductivity and inphase readings collected 
at the site, respectively. Both maps show the occurrence of the high EM readings in the eastern, southern, 
and northwestern portions of the site, as marked by the light purple color. The relatively low EM readings 
occurred in the areas surrounded by the areas of the high readings, as marked by the grey tlo light blue 
color. The highest conductivity and inphase readings occurred along the eastern fence line (purple) and are 
probably caused by the fence line. The EM readings in the light-blue to grey area vary slightly with little 
fluctuation and these readings may represent the background conditions. The change of the EM readings 
from the grey to light purple area is steep, reflecting the increase of conductive contents in the subsurface 
soil or groundwater. Within the light purple area, the EM readings fluctuate from 120 mS/m to 250 mS/m 
or from 12 ppt to 35 ppt but without erratic changes. Usually, the erratic changes suggest the presence of 
isolated metallic objects. The lack of the erratic changes indicates that the increase of the EM readings was 
primarily due to the increase of salt or clay content in the subsurface soil or groundwater. The lhght-purple 
areas might have been filled with soils with high salt or clay contents. 

Both Figure 3-2 and Figure 3-3 show a linear anomaly originated near the two existing buildings at the 
coordinates of (900 E. 600 N) to (900 E, 700 N) and extended westerly to the coordinate of { 100 E, 650 
N). The anomaly occurred as an EM low (dark blue) near one of the buildings at the coordinate of (900 
E, 600 N} and an EM high (closed contour in purple) at the coordinate of (280 E, 600 N). The anomaly 
is probably caused by a subsurface utility line. 

4.0 GEOPHYSICAL SURVEYS AT SITE 4 - LANDFILL D 

4.1 Field Design and Operations 

Figure 4-1 shows the survey grid laid out in reference to the eastern fence line at Site 4, Landfill D. The 
majority of Landfill D was covered by heavy vegetation and brush, which limited the grid layout. The only 
open area occurred in the eastern portion of the landfill and measured approximately 250 ft by 400 ft. In 
this open area, the grid lines were laid out every 50 ft to 100 ft. One group of grid lines were parallel to 
the eastern fence line and the other group in the perpendicular direction. To get access to the other areas, 
one machete, two brush cutters, one chain saw, and one Bobcat were used to clear the brush and vegetation. 
A total of four long grid lines were laid out to cover the entire landfill with three in the approximate north- 
south direction (or parallel to the eastern fence line) and one in the approximate east-west direction. The 
three north-south grid lines (A-A’, B-B’, and C-C’) were extended northerly beyond the landfill to join the 
grid laid out at Landfill C. Line D-D’ changed its course in the western portion of the landfill due to the 
obstruction of an abandoned large machine or vehicle. Various debris including concrete, steel bars, bricks, 
tires, woods, cannon shells and other materials were observed along these four grid lines but primarily in 
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the western and southern portions of the landfill. Note that the locations of A-A’, B-B’, C-C’, and D-D’ 
were not surveyed and therefore might not be accurate. 

EM, magnetic, and GPR surveys were conducted for Landfill D. The EM and magnetic data acquisition 
procedures were the same as those described in Section 2.1. The collection of the GPR data was through 
pulling the antenna along each grid line while the marker button was pushed at 10 ft intervals to scale the 
printout. Because the subject property is underlain by the artificial fill, the two way travel time (TWTT) 
for a radar signal is estimated around 7 nanoseconds (ns) per foot. The time range was thus selected as 
70 ns and would allow a penetration depth of 10 ft. The GPR data were. output real-time to a hardcopy 
graphics recorder as continuous, high-resolution subsurface profiles. In each profile, the horizontal axis 
represents the distance; while the vertical axis represents the TWTT in ns (see Figure 4- 10 for reference). 
The top horizontal line represents the ground surface. With such a setup, the distance between two 
horizontal time lines is approximately equal to 1 ft. 

4.2 Results and Interpretations 

Figures, 4-2 to 4-5, show the EM and magnetic profiles acquired along grid line A-A’, B-B’, C-C’, and 
D-D’, respectively. On an EM profile, anomalies are represented by the sudden change of the conductivity 
or inphase readings with distance. On a magnetic profile, anomalies are indicated by the magnetic highs 
or lows above or below the background readings. 

As shown in Figure 4-2, EM and magnetic anomalies occurred from the beginning (1,050 ft or A) of the 
line to the distance of about 1,520 ft. The EM anomalies include two conductivity highs from 1,050 ft to 
1,150 ft and 1,380 ft to 1,440 ft, and one inphase high which is completely flat (saturated) from the 
beginning to 1,450 ft. The magnetic anomalies are represented by fluctuated highs and lows occurring 
throughout the section from 1,050 ft to 1,520 ft. The saturation of the inphase readings was caused by the 
limitation of the EM data logger which would record any readings above 46 ppt as 46 ppt. The consistently 
saturated inphase readings might have been caused by the nearly continuous deposit of metallic debris or 
conductive materials in the subsurface. The detection of the magnetic highs and lows throughout the 
inphase-reading saturated area suggests the presence of numerous magnetic debris in the subsurface. The 
rest of the line is characterized by the smooth variation of both EM and magnetic readings. The magnetic 
readings stayed around 52,500 gamma, very close to the background readings obtained in Landfill B. 

The other two north-south profiles, B-B’ and C-C’ (Figure 4-3 and 4-4), are similar to those shown in 
Figure 4-2. characterized by fluctuated readings in the southern section and smooth readings in the northern 
section. These three north-south profiles clearly define the northern boundary of Landfill D at the locations 
where the fluctuated EM and magnetic readings were replaced by the smooth readings. The southern 
boundary of the landfill is less clear because the lines could not be extended further south due to the 
presence of steep cliff and limitation of wetland and fence line. However, our field observation suggests 
that the location of the steep cliff may represent the southern boundary of Landfill D. 

“-7s / 

The east-west profile, D-D’ (Figure 4-5) is almost entirely filled with fluctuated EM and magnetic readings 
with the exception of the first 150 ft of the profile which was lack of fluctuated EM readings but contained 
fluctuated magnetic readings. This area may represent the western boundary of Landfill D. The eastern 
boundary of the landfill cannot be determined due to the limitation of the fence line. Figure 4-:5A depicts 
the boundary (dotted line) of the landfill as determined with the geophysical surveys. However, please be 
cautious when using this figure because the locations of A-A’, B-B’, C-C’, and D-D’ were not surveyed. 

Figures, 4-6 to 4-8, show the contour maps made of the conductivity, inphase, and magnetic readings, 
respectively. These readings were collected along the grid lines laid out in the open area in the eastern 
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portion of the landfill. The open area is located within the extent of the landfill. These contour maps 
reflected the similar features exhibited by the four profiles presented earlier. Figure 4-6 shows the high 
conductivity readings in the areas along the fence line and in the northern and western areas. and low 

conductivities in the middle. Figure 4-7 is characterized by saturated inphase readings almost in the entire 
survey area with the exception of the northeast and northwest comers. The magnetic contour map as shown 
in FQ.rre 4-8 shows the occurrence of a number of closed magnetic highs and lows, suggesting the presence 
of numerous magnetic objects in the subsurface. A linear magnetic low occurred along the eastern fence 
line and the two may be related. 

GPR surveys were conducted along some of the EM and magnetic grid lines in the open areas. Fi_gure 4-9 
shows the locations of six GPR profiles acquired along these grid lines. Figures, 4-10 to 4-12, show the 
representative sections of GPR profiles acquired along three grid lines, respectively. Figure 4-10 shows 
a portion of the GPR profile acquired along B-B’. The profiIe ends about 5 ft from the end point (B’) of 
B-B’. The reflections along the profile are weak, suggesting the subsurface materials are clay rich or 
conductive. The GPR profiles shown in Figure 4-l 1 and 4-12 are similar and characterized by strong 
reflections. Each profile contains several reflections that might have been caused by subsurface objects such 
as concrete blocks, metal pipes, drums, or other materials. These reflections are located at the distances 
of 4 fi, 22 fi, 27 ft, and 34 ft along Cl-C; and at the distances of 60 ft, 74 ft, 79 ft, 82 ft, and 88 ft along 
D-D’, respectively. Among the six GPR profiles, the majority is represented by the two profiles shown 
in Figure 4-11 and 4-12 with some containing the features similar to those shown in Figure 4-10. 

5.0 GEOPHYSICAL SURVEYS AT SITE 5 - BURNING GROUND & CAGED PIT 

5.1 Field Design & Operation 

Figure 5-l shows the survey grids laid out at the burning grounds and the caged pit. The grid at the 
burning grounds was laid out in reference to Building 272; while the exact location of the grid for the caged 
pit was not determined. Two wooden stakes were placed at the northwest and southwest corners of the grid 
for the future survey reference. Only the EM survey was conducted at the burning grounds; while both 
EM and magnetic surveys were conducted at the caged pit. Most of the grid lines were spaced every 50 
ft; although some were spaced every 100 ft or 10 ft. The EM and magnetic data acquisition iprocedures 
are the same as those described in Section 2. I. 

5.2 Results and Interpretations 

Figure 5-2 and Figure 5-3 are the contour maps made of the conductivity and inphase readings collected 
at the burning grounds. The two maps show a similar pattern with the occurrence of several EM highs and 
lows. Both high and low conductivity and inphase readings occurred in the areas surrounding Building 272. 
These highs and lows are probably caused by the building. High EM readings occurred in the northeast 
comer of the area. The magnitude of the EM highs is similar to that of the EM highs at Landfill C. The 
EM highs are thus likely related to filled material with salt or clay contents. The presence of two 
transformers in this area might also have contributed to the high readings. 

One EM high occurred with its center at the coordinate of { 150 E, 330 NJ. An EM low occurred directly 
south of this high at the coordinate of (140 E, 300 N). No surface metallic objects were present in 
association with these two anomalies. Therefore, subsurface objects or changes in the soil conditions might 
have contributed to these two anomalies. A linear EM low occurred from (250 E, 350 N} to (250 E, 150 
N}, where wooden poles and other surface metallic objects were present. These surface debris might have 
created the linear anomaly. 
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in addition to above large-scale anomalies, several small-scale anomalies also occurred at the site (Fi-mre 
5-2 and 5-3). One EM high occurred at { 175 E, 200 N) and appeared to be associated with an existing 
wire trailer at the location Another EM was located at‘{300 E, 240 N), where metallic equipments were 
present. One EM low occurred at 1300 E, 300 N) and seemed to be caused by the surface metallic debris 
such as trailers and metal boxes. 

Figures, 5-4 to 5-6, show the contour maps made of conductivity, inphase, and magnetic readings acquired 
in the caged pit area. The conductivity contour map (Figure 5-4) shows an isolated conduct&ty low 
centered at the coordinate of { 160 E, 200 N). The conductivity values increased from less than 70 mS/m 
in the western portion to greater than 120 mS/m in the eastern portion. A similar pattern was shown on 
the contour map of the inphase readings with an isolated inphase low associated with two inphase highs 
occurrent at the same location as the conductivity low (Figure 5-5). The magnetic contour map (Figure 
5-7) revealed a magnetic anomaly with both high and low at the approximately same location as that of the 
conductivity low. This general area might represent the former caged pit, In addition to the above 
anomalies, magnetic highs and lows also occurred near the coordinate of (340 E, 200 N), suggesting the 
presence of magnetic objects in the subsurface. 

6.0 CLOSING 

The field procedures and interpretative methodologies used in this project are consistent with standard, 
recognized practices in similar geophysical investigations. The correlation of geophysical responses with 
probable subsurface features is based on the past result of similar surveys although it is possible: that some 
variation could exist at this site.. This warranty is in lieu of all other warranties either implied or expressed. 
ERT assumes no responsibihty for interpretations made by others based on work perforrned by or 
recommendations made by ERT. 

Sincerely, 
urces Technology, Inc. 

Peter H. Li, Ph.D., P.G. 
Principal Geophysicist 
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FIGURE 3- 1 SITE 3 - LANDFILL C 
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SCALE: 1” = 50’ 9 
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SCALE: 1” = 50’ I 

CONTOUR MAP OF MAGNETIC READINGS 
SITE 4 - LANDFILL D 

ST. JULIENS CREEK ANNEX, NORFOI K. VA 
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FIGURE 5-2 SITE 5 - BURNING GROUNDS 
SCALE: 1” = 50’ JULY 17, 1997 ST. JULIENS CREEK ANNEX, NORFOLK, VA 
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EARTH RESOURCES TECHNOLOGY CONTOUR MAP OF CONDUCTIVITY READINGS FIGURE 5-4 
SITE 5 - CAGED PIT 

SCALE: 1” = 40’ JULY 17, 1997 
ST. JULIENS CREEK ANNEX, NORFOLK, VA 
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CONTOUR MAP OF INPHASE READINGS 
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JULY 17, 1997 
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FIGURE 5-6 

ST. JULIENS CREEK ANNEX, NORFOLK, VA 
JULY 17, 1997 



APPENDIX B 

Geoprobe Soil Sample Descriptions 



Landfill C and Landfill D 

DESCRIPTIONS OF DPT SUBSURFACE SOIL SAMPLES 
SITE 3 AND SITE 4 

Sample Depth (in feet) Description 
Site 3 
SJS03-SBOl Not recorded. I I 
SJS03-SB02 o-2 (Olive vellow fine to med. sand. I 

2-3 : Dark grey sand, very moist. 

SJS03-SB03 Water at 4 feet. 
I I 

SJSO3-SB04 o-2 Sand. 
2-4 Brown silt, some shells. Water at 4 feet. 

SJSO3-SB05 o- 1.5 Light grey fine sand (SP). Dry. 
1.5 - 3.5 Dark greyish brown silt and fine sand (ML) 

Grey fine sand (SP). Very moist. Some 
3.5 - 4 shell fragments. 

SJS03-SBO6 o-2 Brown fine sand (SP) and silt. Dry. 
2 - 2.5 Dr. brown silt. some clav. Drv. 
2.5 - 3 Grey, fine to med. sand. Moist. 

SJSO3-SB07 

Site 4 
SJS04-SBOI 

0 - 2.5 Brown fine sand (SP) and silt (ML). 
2.5 - 3 Grey fine to med. sand (SP). Very moist. 

o-2 No Recorded. 
2-4 Dark brown silt, little fine sand. 

SJS04-SB02 o-2 Fill material. 
Fill material, gravel, fine to coarse, blak and 
brown mottled. Brick fragments. Water at 

2-4 3.5 feet. 

SJSO4-SB03 

Fill material, brown and black sand and 
gravel. Some shell fragments. Water at 3.5 

o-4 feet. 

Page 1 



APPENDIX C 

Monitoring Well Boring Logs 
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APPENDIX D 

Monitoring Well Construction Diagrams 



PROJECT NUMB= BORING NUMBER 

- b&7--027 XT-.% 3-R w Ill SHEET 1 

WELL COMPLETiON DIAGRAM 

OF 1 

ROJECT: WbJr/C,!B%f~ ST.mL,t~t.ls Cf&'=K ch,7? LOCATION: s (7?E 3 &u jb 

LEVATION : Tz)C j’z&-& MS/ DRILLING CONTRACTOR : ftr 

RtUlNG METHOD AND EOUlPlhENT USED : b’/a,“sr, t.t,~ ) #WQ R-7 .f% co&r g,+&& 

IATER LEVELS : START : END : LOGGER : L F/trwctr 

3b 

8-c 
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8-c 
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APPENDIX E 

Vertical Flow Gradient Data 



Hydraulic Gradient Calculations 

VERTICAL HYDRAULIC GRADIENT CALCULATION DATA 
I i _ I 4 / / 

ST. JULIENS CREiK ANNEX 
I I 

v 
1 Flnvatinn nf -*“.“I*-.. “I 1 Depth to 1 Elevation of 1 Elevation of 1 Veriir 

Monitoring Well Top of Cask ‘9 1 Date 1 Water 1 Potentiometric) Bottom of 1 Gradient 
(feet msl) 1 (feet) 1 Surface I Screen I (FW-t) 

SJS02-MWOI S 7.72 I 7/3-l/97 I I 
-- 

6,.65 1.07 _-. -9 41 

SJS02-MWOl D 7.94 7/31/97 6.13 1.81 -62.73 
Elev. Difference 0.74 53.32 0.014 

I I I I 

1 
I 

SJS02-MW02S 6.98 t 
I 

7/31/97 1 8.01 1 -1 n.? -8 41 

-. - - 
-..-. -.-. . .-- -. . . 

SJS02-MW02D 7.04 ti31 I97 5.34 1.70 -59.89 
Elev. Difference 2.73 51.48 0.053 

SJS03-MWOl D 1 12.05 I 7/31/97 I -ro.i 

I I I 
SJS03-MWOl S 1 11.91 1 7131197 1 2.98 8.93 -1.39 

39 1.96 -45.96 
Elev. Difference 1 I I -6.97 44.57 -0.1!56 

I 

SJS03-MW02S 
SJS03-MW02D 
Elev. Difference 

15.22 7131 I97 4.70 
14.73 7f31 t97 13.21 

10.52 
1.52 
-9.00 

I 

Perched Water Tabile 

SJS04-MWOl S 13.02 7/30/97 6.10 6.92 -3.43 
SJS04-MW01 D 13.32 7/30/97 11.90 1.42 -41.20 
Elev. Difference -5.50 37.77 -0.1416 

SJS04-MW03S 6.67 7130197 4.90 1.77 -9.21 
SJS04-MW03D 5.56 7130197 3.95 1.61 -52.40 
Elev. Difference -0.16 43.19 -0.004 

SJS05-MWOl S 9.12 7/31/97 6.65 2.47 -7.05 
SJS05-MWOl D 8.59 7131197 6.13 2.46 -48.89 
Elev. Difference -0.01 41.84 0.000 

-.-----___ -.~.-._-__ 
- SJS05-MW02S 7.25 713 1197”’ 8.01 -0.76 -8.95 - ..- .._ - - - .-. _ _ _ -. 

SJS05-MW02D 
..--. .- . .- 

7.12 713 1 I97 5.34 1.78 -52.44 
Elev. Difference .2.54 43.49 0.05(3 

- 
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Poge 1 



CT0 27 Sites 3 and 4 Analytical Data 

SJsO3-GWlD-001 _ 

SJSOJ-GW 1 D-00 1 
2-Trichloroethone L-----. - -.. _ _ 
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SamDIe ID 1 Anatvsis 1 
SJS03-GWlD-001 p 

Chemical 

SJSO3-GW 1 D-00 1 F METAL Aluminum 44’ua/L U 8/ 11/97. 
SJS4I3-GW 1 D-00 1 F METAL Antimonv 2uo/L UL 8/ 13/97 
SJSObGWl D-001 F METAL Arsenic 3ualL UL a/a/97 
SJSW-GW 1 D-001 F METAL Barium 14.T 1 w/L B 8/T T/97. 
SJSO3-GWl D-001 F METAL Bervllium 1 us/L u 8/l l/97 
SJSO3-GWl D-001 F METAL Cadmium 0.5ua/L UL w/97 
SJSO3-GWl D-001 F METAL Calcium 53800 46ua/L J 8/l 1 I97 
SJSO3-GWlD-OOlF METAL Chromium 7ua/L U \ 8/l l/97 
SJSO3-GW 1 D-CO 1 F METAL Cobalt 8ua/L U 8/l l/97 
SJSObGW 1 D-00 1 F METAL Cower 6ua/L U 8/l l/97 

METAL SJSM-GWl D-OOlF Iron - -.- Iso--5uafL--- B.- - 8/11/!2 
:sJsO3-GWl D-001 F METAL Lead ._-.- ..______ 1 uP/!--v-.~ -. --@f&9-7 

METAL SJSOJ-GWl D-001 F Mamesium -- !mm..---~--Ll5u~f!J 8lW97 --_..-._--.- 
SXXEGN!PZOOJ~. METALManaanese--- _.__ -. ___ 
SJS03-GWIDDJF/METAL 

.--_-.-___!cI.F~---J_---.. .-.--.-- l!mm 
_____ ._. . 

-S&SOJ-GWl D-001 F 

.~~&G~E:OOl~~. -MCYAN Calcium. 
SJSO3-GW 1 S-001 MCYAN Chromium 

Poge 3 
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SamDIe ID SJSOSGW 1 S-00 1 

SJYJJ-GW 1 S-00 1 
SJSObGW 1 S-00 1 
SJSO3-GW 1 S-00 1 
SJSOJ-GWl S-00 1 
SJSOJ-GW 1 S-00 1 

SJSO3-GW 1 S-00 1 
SJSO3-GWlS-001 
SJSOJ-GWl S-00 1 
SJSOJ-GWlS-001 

SJSO3-GW 1 S-00 1 
.SJSO3-GWlS-001 
SJSO3-GW 1 S-00 1 
SJSOJ-GW 1 S-00 1 

SJSO3-GWlS-001 
SJSOJ-GW 1 S-00 1 

SJSO3-GWlS-001 
SJSO3-GW 1 SO0 1 

SJSO3-GWlS-001 
SJSO3-GWlS-CO1 

SJSO3-GW 1 S-001 
SJSOS-GW 1 S-00 1 
SJSOJ-GW 1 S-00 1 
‘SJSO3-GW 1 S-00 1 

SJSO3-GWl S-001 
SJSOJ-GWl S-001 
SJSOJ-GW 1 S-001 
SJSObGWlS-001 
SJSObGW 1 S-00 1 
S&03-GW 1 S-00 1 

S&03-GW 1 S-001 
SJSO3-GW 1 S-00 1 

SJSO3-GW 1 S-001 
SJSO3-GW 1 S-00 1 
SJSO3-GWlS-001 
SJSO3-GWlS-001 

SJSO3-GWlS-001 
SJSO3-GWlS-001 
‘SJSO3-GWlS-001 
SJSW-GW 1 S-001 
SJSO3-GWlS-001 

1 Anolvsis Chemical 1 Result Det limit 1 Units IDV QualI Date Anal ~MCYAN cobatt I 8.5 3/w/L IJ : 8 , 97 ..“??a$ 

!MCYAN Coaber I 7.4 .2/,,a/L IB / 8/ 1 I97 
/MCYAN 

I 
Cvanide I Slua/L iu 

31900’ / 
j 7/22/97 

IMCYAN Iron 5iudL / 8/l f97. 
‘MCYAN Lead 2.4 liua/L IB I 8/ 1 I97 
MCYAN Maanesium 115000 45:ualL / I 8/l I97 

I 
MCYAN Manoanese 2000 1 us/L I 8/l t97 / 
MCYAN Mercurv 0.69 0.1 w/L B I B/7/97 
MCYAN Nickel 7ua/L U i 8/T/97 
MCYAN Potassium 37300 97 us/L 8/ 1 I97 
MCYAN Selenium 3ua/L p Bill97~ 
MCYAN Silver 1.9 3ua/L iJ 8/l/97 
MCYAN, Sodium 810000 28 us/L B/4/97 
MCYAN Thallium 4.6 2ua/L B 8/l 197 
MCYAN Vanadium 13.7 4ua/L J 8/l/97 
MCYAN Zinc 35.3 3ua/L B 8/l/97 
PSPCB 4,4’-DDD ) 0.1 us/L U 819197 
PSPCB 4,4’-DDE 0.1 us/L ,U 819197 
PSPCB 4.4’-DDT 0.1 us/L IU B/9/97 
PSPCB Aldrin 0.05 ua/L ‘U 8/9/97 
PSPCB aloha-BHC O.O5ua/L U 8/9/97. 
PSPCB aloha-Chlordane O.O5lua/L u B/9/97. 
PSPCB Aroclor-1016 1 us/L U B/9/97 
PSPCB Aroclor-122 1 2ua/L U B/9/97- 
PSPCB Aroclor-1232 1 us/L U 8/9/97 
PSPCB Aroclor-1242 1 us/L U 8/9/97 
PSPCB Aroclor-1248 1 us/L U 8/9/97 
PSPCB Aroclor-1254 1 us/L U 8/9/97 
PSPCB Aroclor-1260 1 us/L U B/9/97 
PSPCB beta-BHC O.O5ua/L U 8/9/97 
PSPCB delta-BHC O.O5ua/L U 8/9/97. 
PSPCB Dieldrin 0.1 us/L u 8/9/97. 
PSPCB Endosulfan I O.O5ua/L u g/9/97 
‘PSPC B Endosulfan II 0.1 us/L U B/9/97 
PSPCB Endosulfan Sulfate 0.1 us/L U B/9/97 
‘PSPCB Endrin 0.1 us/L U 8/9/97 
PSPCB Endrin Aldehvde 0.1 us/L u 8/9/97 
PSPCB Endrin Ketone 0.1 us/L U B/9/97 
PSPCB aamma-BHC 0.05ualL U g/9/97. 
PSPCB aamma-Chlordane O.O5ua/L U 8/9/97 
PSPCB Heotachlor O.O5ua/L U 8/9/97 

Heotachlor Eboxide 
Methoxvchlor __ 

.SJSO3-GW 1 -.. S-00 -_--_ 1 

2.4.6-TrichloroDhenoI --- 
.SJSO3-GWlS-001. 2,4-DichloroDhenol _____ 
s]SO3-GWlS-001 2 4-Dimemhenol _._-_ -J-- 
SJSO3-GW 1 S-001 ISVTCL -____ ---..-..- ____ -- 2,QDinitroohenoi 
SJSOJ-GW1S~- _ ]Sk’TCL-.. 2.4~Dinitrotoluene ___-. _..___ --.. _-_--.--__-.__-- 
SJSOS-GW 1 S-001.. -- 
SJSO3-GW 1 S-001 2-Chloronaohthalene ---.. - 
&lSO3-GW 1 S-001 2-Chl_qrpDhenOl 
SJSM-GW 1 Sjj. 
SJSO9GW 1 S-Ofl- 
SJSJ3-GW 1 S-001 
S&03-GW 1 S-001 
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SJSO3-GWl D-002 ‘PSPCB Arocior-1232 1 us/L u 11 J2OJ97 
SJSO3-GW 1 D-002 PSPCB Aroclor-1242 1 us/L u 11.120/97 
SJSO3-GWl D-002 PSPCB Aroclor-1248 1 us/L u 1 l/20/97 
SJSO3-GWl D-002 PSPCB Aroclor-1254 1 us/L u 11 ,I20197 
SJSOJ-GWl D-002 PSPCB Aroclor- 1260 1 us/L u 1 l/20/97 
SJSO3-GWl D-002 PSPCB beta-BHC O.O5ua/L u 11/20/97 
ZJsO3-G W 1 D-002 PSPCB delta-BHC O.O5ucI/L u 11/20/97. 
SJSO3-GW 1 D-002 PSPCB Dieldrin 0.1 us/L u 11,‘20/97 
SJSO3-GWl D-002 PSPCB EnmnL-..-._. - 0 05 uq/L U --L-._-. 11,‘20/97 

D-002 SJSO3-GWl PSPCB Endosulfan II -__- _. -----. ----.--. .-_ -.--0.1 u~sLL___u_.--..-~-uf~~~ 
SJSOJ-GW 19-002 PSP_CB Ewkm!h&!bte-.-- ._-- -- ._ 0.1 wf!-.u-.--~- 11 rI!Q&!z 
SJSOJ-GW 1 D-002 pSPCS__~n~n-.-__-.------_-.. ---.--.___-__.-4.l~qfL_U_- r’20f 97_ 11 
SJSO3-GW 1 D-002 .-I_ PSPCB En&k..!c&2twZe- ___ _ 

sls&GM-E~2 _._. PSPCB 
sJso3-G-w1.4QZ . .._ __-..--_ 
SJSO3-GW 1 D-002 
SJSO3-GW 1 D-002 -___------ H~b~IDoxidee- --~_ 

+X03-GW 1 D-002 L----. 
___ __._ __----. 

lOua/L u 
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SJSO3-GW 1 D-002 
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Lxx??L-.--. - -. _ - 

-.--.-. _ 

_---.-- 

._ _~ .__. _ 
SJSOJ-GW-i S-002- 

, I ~-. SJSOJ-GWlS-00 
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SJSO3-GWl S-002 
SJSOS-GWl S-002 

S-002 SJSO3-GW 1 
3-Dichtorobenzene -__-.--~ ----..-.- ------- 

SJSOJ-GWl SO02 --__ 
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SJSO3-GW 1 S-002 

~UsQ3~ssa-L 
SJSO3-GW 1 S-002 _____-- ..- . . 
3b!so~~s~~2 _ 
SJSOJ-GW lm2. 
SJSO3-GW 1%@2-. 
SJSO3-GylS-002 ------ 
SJSOJ-GWl S-002 .___-- .--. -. 
S.-JJJ-GWlS-002 -.-- -.- - .- 
SJSO3-GWlSQOI _ 
SJSO3-GkJ”SlQ2. 
SJSO3-G#!$-QQ2. _. .__ 
S.603-GWj-lS-002. 

sJso3:Gw!sop2 
SJSO3-G\?/l$:@J?. ._ . 
SJSO3-GW 1 S-oc)? 
sJSO3-GWlSL!Z. . 

Nitrosodbhenylamine. 

__- _.-..-. __-. 
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SJSO3-GW2D-002 -..-___ 
SJSO3-GW2D-002 . ..-. -__.--.- -...- .._. 
..UO~~QO2.. -. 
.S&O&~W2D-092_ _ 
SGtXG!N20~~ 
SJS03-GW2D-002 _ 

-L!w.-~2&~02-.-~. 
SJS03-GW2D-002 ------. ~---. -. 

S.E03-GW2D-002 
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, . . . 

4-DimethylQhe.n.ol _ . .- 

4-Dinitrotoluene 

kno! _ . --. 

_ 
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1 -Trichloroethane - ..~ ~.-.-. 

SJSO3-GW2D-00 -.--~--.- 

P-Trichlorobenzene -... -.-.-.---_ .-.~ -. .- . .--.-- 
Dibromo-bchlorgpray _ 

Dichlorobenzene -__-.-- . . 

!MO3-GW2D-002 
.&l503:(;W.2.~-002 
.SJS03-GW2D-002 
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SJSO3-GW2SOQ 

5X03-GW2S002 __. 4-Nitroaniline 
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SamDIe ID 1 Analvsis 1 Chemical 1 Result 1 Det limit 1 Units IDV QuaI/ Dal=/ 

L 2-Dibromo&-&JorgpJ --.- -_-- 

2-Dibromoefbms. _._ - .- - .--_. 
, 2-Dichlorobenzene .--~ --- .___ --. -_-.- 
,?~[?ichloroethane- _ 

H&gnone ._ .___ _... . 

SJSO3-GW2SO!J ----- 
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m--- __ ..--- _. -. 

SJSo3-.GWJsB2. 
SJSO3-GW3S002 
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Samtde ID I Analysis 1 Chemical 1 Result 1 Det limit I Units IDV Qua1 1 Date Anal 
SJSO3-GW3S002 SVTCL Benzo(a,h,i)pervlene 1 I lOlua/L iu I Ii/la/97 

slSO3-GW3S-002 SVTCL Benzo(k)fluoranthene 1 
/ 

lOlua/L /u 
.-.-Y%, 

I ii/la/97 \; 

SJSQ3-GW3S-002 SVTCL bis(2-Chloroethoxv)metha 1 iolud~ iu I ii/la/97 

SJSO3-GW3S-OO2 SVTCL bis(2-chloroethvl)ether I lOlua/L iu j ii/la/97 

SJSO3-GW3S002 SVTCL ‘bis(2-Ethvlhexvl)phthalate I lOiua/L ju j ii/la/97 

SJSO3-GW3S-OO2 svfcL Butvlbenzvlphthalate I lOiua/L iu : ii/la/97 

S&03-GW3s-002 SVTCL Carbazole lOiua/L u i ii/la/97 

SJSO3-GW3S-OO2 SVTCL Chrvsene lOua/L U / ii/la/97 

SJSO3-GW3S-OQ2 SVTCL Di-n-butvlphthalate lOua/L U j ii/la/97 

SJSO3-GW3S-002 SVTCL Di-n-Octvl Phthalate lO’ua/L u 1 11/18/97 

SJSO3-GW3S-002 SVTCL Dibenzo(a,hIanthracene lOua/L u ’ 11/18/97 
SJSO3-GW3SyOB2~~ SACL ,Dibenzofuran lOua/L u 1 l/18/97 

SJSO3-GW3S002 SvrCL Diethvlphthalate lOua/L u 1 l/18/97 
SJSO3-GW3S-002 SVTCL Dimethvl Phthalate IOU&L u 1 i/18/97. 
SJSO3-GW3SOO2 svrcL Fluoranthene lOua/L u 1?/18/97~ 
SJSO3-GW3S002 SVTCL Fluorene lOua/L u 1 i/18/97_ 
SJSO3-GW3SOO2 SVTCL Hexachlorobenzene lOua/L U 1 l/18/97 
SJSO3-GW3S-OOI Hexachlorobutadiene lOua/L u 1 l/18/97 

SJSO3-GW3S-002 VCLOW 1 1, 1,l -Trichloroethane 
SJSO3-GW3S-002 VCLOW /1,1,2,2-Tetrachloroethane 
SJSO3-GW3S002 iVCLOW II, 1,2-Trichloroethane 
SJSO3-GW3S-002 VCLOW 1,l -Dichloroethane 
.SJSO3-GW3S002 VCLOW 1, I-Dichloroethene 
SJSO3-GW3S-002 VCLOW 1,2.4-Trichlorobenzene 
SJSO3-GW3S-002 VCLOW 1,2-Dibromo-3-chloropropa 
SJSO3-GW3S-002 VCLOW 1,2-Dibromoethane 
S&03-GW3S-002 VCLOW 1,2-Dichlorobenzene 
.SJSU3-GW3S-002 VCLOW 1,2-Dichloroethane 
SJSO3-GW3S-OO2 VCLOW 1,2-Dichloropropane 
SJSO3-GW3S002 VCXjW.. !,&Dichlorobenze~e~ ~------- 

1 us/L u 1 l/10/97 
1 us/L u 1 l/10/97 
1 us/L u 1 l/10/97 
1 us/L u 1 l/10/97 
1 us/L U 1 I/10/97 
1 us/L u 1 l/10/97 
l’ua/L U 1 l/10/97 
1 us/L U 11/10/97 
1 us/L u 1 l/10/97 
1 us/L U 1 I/10/97 
1 us/L U 1 l/10/97, 

--1 us/L U __--.. -- -IlmE!z 
1 u-Q/L u ______._ IUJ!f% 
5ydL u _-.__ --- 1 l/10/97 
5 UQLL-..!J ____. -.--lLlfm!z 
5 !mL------..-11/1!/97 

1 w/L u ---- llJTO/97 

1. LKIL’L- u ___ 1. ~~-.l.mmz 
--!L!!--u-~~~ -L 1U!OlZ 

2uafL B 1 l/10/97 
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sJSO3-GWdSOO2 
SJSO3-GW4SOQ 
S&03-GW4S-002 .__ __- 
SJSO3-GW4S002 
sJSO3-GW4S-002 
SJSO3-GW4S-002 --_____. 
S&03-GW4S002 ---- ~- 
SJSO3-GW4S-002 
SJSO3-GW4S-CO2 
SJ.S03-GW4S-002 
.SJSO3-GW4S002 
.&&03-GW4S~Z 
SJSO3-GW4S-002 

SJSO3-GW4s-002 

m2er- ..- _ -- 
MCYAN CwWe __ .-....- ._.__ 5usLL U - 1 lfzl!! 
MCYAN Iron ._ _ 20100 ._.... 5.u4/L 1LU 25B7. 
MCYA.PLLemi 1.4 ___-.-- 

Macve&m.. . ..- ___. 
-_l w/L L--- ---umm 

MCYAN 48900 -&UdL ..ll/25&7. 
MCYAN Manmnese _ _ _ ..__ 1320 -.-- 1 ug/L U&W!7 
MCYAN tvkmm .-__ _. _- 0.13.cdL u _ 1 l/13/97 

MCYAN Mckel.. 46.1 -. -. .-.--~- .--.__- 4..KsLL 1.U ?5/!2 
MCYAN- Potassium --.-. -- .-. _. .---_. 28_200 97 ~-~~-...~-1vm991 
MCYAN Selenlu-m ..___ -. ..-.- 3.3ug/L u 1 wmz 
MCYAN silver..- _ - .-. -----.__ -- 1.7 3.ua/L J -__-. ____ -u&%s?z 
MCYAN Sodium . --- -!SS!JN -28 usl/L _. ---111:25L2z 
MCYAN Thallium .__.- . . -.--. --.- ._. -1.5un/L u_ -. UL! a&!?. 

_ ._ --1.w5_197 
- 
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modich!p_!ome?h 

SJSO3-GWUS002 ---..----.-- .Q!L2fO~------.- 

, ^.. 
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SamDIe ID Result Det Limit Units IDV QuolI Date Anal 

1 l/13/97 
45lua/L I 1 l/25/97 

s~~03-Gw4s002F /METAL IZinc 3251 Jlua/L I 1 l/25/97 
‘SJSO3-GWL 1 l/25/97 

46lua/L I I 1 l/25/971 

5lua/L I I 1 l/25/971 

!QLC.J 

SJSO3-GW4S-00 -..- 
sJ~O3-GW4S-OU2F 
SJSO3-GW4S-002FP 

._ __-----.. 
PhQsP!K?!Qus Las 

.SJJ~3-GW&---~2~ 
sJSO3-GWflS~2~ 
SJSO3-GW4S-O~_?~. 
.sJ~~3:G~b@tS:I)Q-2)_2p 
.S.EO3-GW4S-OO~P_ 
SJSO3-GW4S-002P -.-- . . . -... -_- 
&&03-GW4&OQ~Q~ 
SJSO3-GW4S,@).Q. 

-.--__ 

_---_-- 

nide-. ._..._ _ _ ._ 
.-.-. _---_.-. 
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4-Dichlorobenzene 

STrichlow?xnol. .._ 
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SJSO3-GW4S-C02P 

2-Trichloroethane I.---..---_- ..-. 
l-Djch!c2rpetJp_n_. .- 

-Dichloroethene ._. _-_-.-..- 
Jdchlorobeme.ne 
ibromo-3-chloroprog ._ __.-.-.. 

-Dichlorobenzene ____ -.-- --- 

SJSO3-GW4S-002P _--- -..-.. - 
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.- --__--. 
SJSO4-GWl D-00 __----_--... 
SJSO4-GW 1 D-00 _- ~-.--.. 
sJSO4-GW 1 D-453 -___._ 

._-.-- -. 

SJSO4-GWl D-CU -. _-- .-._ - -- 
SY!SXSNlD.Q _--- 

.sTscaGwD~02~- 
SJSO4-GWl D-00 

_-. - 
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fluoranthene 

hrmn~-- -.. -----. 

---__ 
SJSO4-GW 1 D-002 --- ..- -__-.-. 
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SamDIe ID 1 Anahds 1 Chemical 

SJSOP-GW 1 S-00 

SJSO4-GWlS-002 .-.__._- - -- ----... ..- 
SJSO4-GWlS-002 JF”P.CB Endosulfon I 

S.M4-GWlS-002 -- ---.-. .._---.-...- Endosulfan ~lllfzlt.~~ .. _ .. __.__. 
&PCS Endrin --_-_-. .---. ..-. -._ 

.sJ.~O~~~_cW~S-,2_ipS_pcB__ Endrin-A!d.ehy.ck _ 
SJSOP-GWl S-002 --.-------. Endrin Ketone --.--_-._-- ._.___ -- - . 

cwnm~:BHC. 
SJSO4-GWl S-002 _-__--.-.--- A~ammo~Chlo~.c~me. _. 
SJSO4-GWl S-002 HeDttachlor 

Resutt 1 Det Limit 1 Units /DV QualI Date Anal] 
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__- _- .-. -.- ---.- 

, If ..&sM:~~w 1 s-002 __.. ~^._. 
S&04-GW 1 S-002 
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SJSO4-GWlS-002 

SJSOQGWl$-@ o_ny ____ --.-.-.-~ 

~--.-- - 
- -.- ..-.. 

SJSOP-GW 1 S-00 __--- -. 
~----- 
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eta-WC... .~_--- 

SJSO4-GW2S00 ammo-Chlordane ..----- -.- 

.-- ----.. 
i‘ --- SJSO4-GW2S-002. .~ 
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. . 

S&04-GW2S-002 SVTCL karbazole lOua/L u 1 l/14/97 
SJSO4-GW2S-002 SVTCL /Chn/sene lOua/L U 1 l/14/97 
SJSO4-GW2S-002 SVTCL /Di-n-butvlphtholate lOua/L U 1 l/14/97 
SJSO4-GW2S-002 SVTCL IDi-n-OcM Phtholote lOua/L U 1 l/14/97 
SJSO4-GW2S-002 SVTCL lDibenzo(o,h)onthracene lOua/L U 1 l/14/97 
&lSO4-GW2S-CNl2 .--. 10 M/L-.J _-.._ .1!M41!?Z 
sJso4-GW2S002 10 u.Q!!.-u ______. -1 v149z 
$X04-GW2S002 1OutiL u -u/!PL91 __- 
SJSO4-GW2S-002 1ouu~~~v_.~~.~!!Il4~ ______---.-~ 
SJSO4-GW2S-002 -. SVTCL Jluorene a! Mf?Z ____.... _.-- .-.- -. lPu_q/L u- 
SJ.%M-GW2S-_oO2 
SJSO4-GW2S-002 ~-- 
sJSO4-GW2S002 
SJSO4-GW2S002 SVTC~ )ii~p_C_h~r~.&lmne. lOua/L u ._____ u/14197 
SJSOP-GW2S-002 lOlJ_s1/L.U_ ._.__ 1.1J!ME?Z 
SJSO4-GW2S002 ----- ..---.- k-m.- 11 II 4m 
.S$&l:GW2.S.!2 10 UCILL- up _.. _ ..-1u1 d/97_ 
SJSO4-GW2S002 SVTCL N-Nitrosodiph.~-~y!g~.~~-~ __ . . --.-.-.-. -~. 10 uc&-.- u Lw&?Z. 
SJso4-GW2S002 svrcL!?k!~Mha!eDe_.. . .._ - _~~ .- !/lhf?‘/ ___---.__-.--..- loUQf!..-.I! __._._.. --I -------_--.-_----. 
SJSO4-GW2S-002 SVTCL ..Nitr.c&enzene _. _. 10 WA .._. !L-- _.__ -..umm .._--------- 
SJSO4-GW2S002 __-_----~ 25._ug/L- up-. --!.!LMf9! 
S&04-GW2S-002 svlc!, Phenpnthrene . _ ---.- -..A!! WlL-_I-- _ _l..!l.l.W?l 
SJ.S04-GW2S-002 10 UQ/!L--.u- -. AfMB!! 
.&I-S&l-GW2.5.002 - .-..-. l.@!Qf!- .__. u ____ . ..!_!/!_4/97 
SJXkl-GW2S-902 --. _---... !UQ/L .._. L _m-l!/!0/97 
!XSO4-GW2S002 VCLOW 1,1,2,2-Tetrochloroethone 1 us/L U 1 l/10/97 
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.-.__- .--_ 

SJS04-GW2SoO2F --.__ 
SmL----- -.. _... - 
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SJSO4-GW3D-002 PSPCB Aroclor-1242 1 us/L u 1 l/20/97 
SJSO4-GW3D002 PSPCB Aroclor- 1248 1 u&L u 1 l/20/97. 
SJSO4-GW3D002 PSPCB Aroclor-1254 1 us/L U 1 l/20/97 
SJSOO-GW3D002 PSPCB Aroclor-1260 1 us/L U 1 l/20/97 
SJSO4-GW3D002 PSPCB beta-BHC O.O5ua/L U 11/20/97, 
SJSO4-GW3D-002 PSPCB delta-BHC 0.05ualL u 11 I20197 
SJSO4-GW3D-002 PSPCB Dieldrin 0.1 us/L U 1 l/20/97 
SJSO4-GW3D002 PSPCB Endosulfan I O.O5ua/L u 1 l/20/97 
SJS04-GW3D002 PSPCB .Enaosulfan !I __.__._.___.___.__........_.._ _01.ug/.L-.U 1 l/20/97 __--- ___-__-..---- 
&I-)4-GW3D002 .EndosuLlfan..Su!~& .___... __. PSPCB OluafL u ._ -..-.- . . .._ _L- llLz!L9J 
S?S04!MD002-..-PSPCB-.Endrin. -._. - ~ .___ ----. -_ ._- ----.._--0.1~qf~U_--11/201~ 
.u&GmD:oo PSPCB Endrin Aldeh~dx ____ -. - ____ _ .- _ -.. U ..-1lf 2c!m .---- _ .- --. -.. ..-Q.J_u_qLL 
SJSO4-GW3D-002 PSpCB EndrinXetone O.lua/L U 1 l/20/97 

.UWGN~QIB?-. PSPCB wmx&IHC ___. ..--.---- _..._ --.-...--.. - ..-.--.QBwlL U 1 l/20/97 

s-sQsE~Q~2 PSPCB +aamma-Ch!orda!e.. ._ _ _ --f ~__. ___ ._ _ ____ Q@!&L U 1 l/20/97 _..--- 
.sJ.gk:~!lJ3l3:ofJ~~ _ ~A?~oLs..~QfL-_u___~__111 ?%!!a 
S&M-G.W&D-002 ._-. -.-...CL!iEw/L 11 I20197 

1 TJ2Ol97 
11 L2Ofl 
11/14/97 

.~s04:G-w3P-002 __l_lLIx9J 
SJ@l~GW3.D-~02 __-- .11/J-4J!z 
SJ$e~zG.W~&OO.J u ---&!.b+% 
.SJSo4~GW3D:OO2 l/14/97 1 
.sJSO4~G.W3D,o2-- SWCL -2_5_&L-.U- ._--. 1 lI_14! 
SJS04-GW3D-002 ~-~L!PfTz 
SJ~Q&G+$CDQ,i! -l~~-u_a~--~--._-l1/14~ 
SJSOO-GWJD-DL)?, --. -.-. ~_ .._ IOUCILL- .u -.I. lf klm 
SJXM-GW3D-CO2 2,4-Dinitroohenol 25ua/L u 1 l/14/97 
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. .._ -- .._... -__- 
1 ,I, 1,Trichloroe!tx?n.e.- 

I,! -.Dlchloroethane - _ - _..-. 
1 I-Dichloroe$efl.e_- 3 -.-- .__.. 

,_- -. .S&04-GW3D-002 
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SJS04-GW3D-00 
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Sample ID 1 Anolvsis 1 Chemical 1 Result Det Limit 1 Units IDV QuolI Dotc>x] 

.SJ.S04-GW3D-00 
__- ..- ..- 

ta!!HC-.,. ._ - - 
ha-Chlordane __ __._ 

__.. _ 
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SJSNGW3DOO2P SVTCL Anthracene lO/ua/L U 1 l/14/97 
SJSO4-GW3DOO2P SVTCL Benzo(a)anthracene lOua/L u 1 l/14/97 
SJSO4-GW3D-002P lOua/L u 
SJSO4-GW3D-002P svrcL Benzo(b)fiuoranthene lOua/L u 1 l/14/97 
SJSXM-GW3D-002P SVTCL Benzo(a,h,i)pervlene 

Benzs~~~.o~~nt-- 

--.-__.. 
SJSO4-GW~~oO~2~.. -.SVrCL _-- -.-- Hexochloro&K!die_ne 
.SJS@l-GW3D-002P -S&CL Hexachloorocyclopentadie 
-SJS$Z&G~3D-O02P ^--.- SVrC.L _._ _Hexachloroetha.ne ..-. -. _~ ._lO~u_cl/t,.__U_-.-.--. . ..-l.!/!!v9!7 
.S.M49!d3.D-o02!? SVKL ._._ !nder?~~!,23_c~vrene -.__-_.-_- _ _-.-- .Al USILL -.. L -l!L14?7 
SJSCM-GW3D-002P SVTCL lsoohorone lOlJa/L u 1 l/14/97 
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SJSO4-GW3D-OO2P VCLOW Dibromochloromethane 
SJSOP-GWSD-002P VCLOW Ethylbenzene 
SJSO4-GW3D-OO2P VCLOW Methvlene Chloride 
SJSO4-GW3D-002P VCLOW Stvrene 
S&04-GW3D-002P VCLOW Tetrachloroethene 
SJSM-GW3DgB2P VCLOW To&.e.n~_-. 
SJSM-GW3D-002P 
$j%%W3D-002P 

I&d&!enes_. -- .__. 
-_ .-~-- 

sJSWN3BoO2P VCLow_- /trans: ! ,~3:Dkh!QK??op!x!e 
SJSO4-GW3D-002P ~-- 

1 w/L u 11/9/97 
1 us/L u 11/9/97 

2 1 us/L B 11 I9197 
1 w/L u 11/9/ 97 
1 us/L u 1 l/9/97 

-.--l!&Qf.L..-u~--. llflm 
l.usLL_-.U..-...--.-.11.~~ -_-.. 

-..1ua/L+C,._ .- .-..-. --11&m 
-- ___ --1 ua1L. - 

SJY&GW3S-002 
. .._._ 

sJs@-Grn- 
SJSO4-GW3S-002 
SJSO4-GW3S-002 __--. --__ 
&!SS-GW3S-002 ____ MCYAN 
SK&GW3S002 

sJ~~Gw3s-002 -_ 
SJSO4-GW3S002 ---. 

SJSO4-GW3S002 

S&04-GW3S-002 MCYAN IMaanesium 
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Somole ID Analysis Chemical 
SJSO4-GW3SCO2 MCYAN Manaanese 
SJSO4-GW3S-002 MCYAN Mercurv 
SJSO4-GW3S-CO2 MCYAN Nickel 
SJSO4-GW3S-002 MCYAN Potassium 
SJSO4-GW3S-002 MCYAN Selenium 
SJS@I-GW3$QO2 M-CYAN Silver 
SJSO4-GW3S-002 MCYAN Sodium 
.SJSO4-GW3S-002 MCYAN Thallium 
S.K4-GW3S-002 MCYAN Vanadium 
.SJSO4-GW3S-002 MCYAN Znc 
SJSO4-GW3S-002 PSPCB 4.4’-DDD 

PSPCB SJSO4-GW3S002 4.4-DDE 
SJSO4-GW3S-002 PSPCB 4,4’-DDT 
SJSO4-GW3S-002 PSPCB Aldrin 
SJSO4-GW3SOO2 PSPCB aloha-BHC 
SJSO4-GW3S-002 PSPCB alpha-Chiordane 
SJSO4-GW3SOO2 PSPCB Aroclor-1016 
SJSO4-GW3SOO2 PSPCB Aroclor-1221_- 
SJSO4-GW3S002 PSPCB Arocior-1232 
SJSO4-GW3S-002 PSPCB Aroclor- 1242 
SJSO4-GW3S-002 PSPCB Aroclor-1248 
SJSO4-GW3S-002 PSPCB Aroclor-1254 
SJSO4-GW3S002 PSPCB Aroclor-1260 
SJSO4-GW3S002 PSPCB be&BHC ~~ 
SJSO4-GW3S-002 PSPCB delta-BHC 
SJSOO-GW3S-002 PSPCB Dieldrin 
SJSO4-GW3S-002 PSPCB Endosulfan I 
SJSO4-GW3S-002 PSPCB Endosulfan II 
SJSO4-GW3S-002 PSPCB Endosulfan Sulfate 
SJSO4-GW3S-002 PSPCB Endrin 

Result 1 Del limit Units IDV Qual 1 Date Anal, 
46.7: 1 us/L B I 12/l/97 

i 11/13/97 
3 

O.l6ua/L U ? 

I 6.3 us/L U / 1 l/24/97 
25500 97’ua/L 1 ! 1 l/24/97 

3.3ualL IU 1 11/17/97 
3.8 3ua/L IB I 11/17/97 

235000 28’ua/L j / 1 l/24/97 
1.5ua/L IU ! 11/17/97 
6.8 us/L IU / 11/24/97. 

105 3uq/L B I 1 l/24/97 
0.1 us/L u 11/20/97 

11/2Cl/97 0.1 us/L U 
O.l’ua/L Iu 11/20/97 

0.05 us/L u- 11/20/97 
O.O5ua/L u 11 I20197 
0.05ualL U 11 I20197 

1 us/L u 11/20/97 
2ua/L. u 1 l/20/97 
1 us/L u 11 I20197 
1 us/L u 11/20/97. 
1 ua/L U 11 I20197 
1 us/L u 11 I20197 
1 us/L u 11/20/97 

O.O5ua/L u 11/20/97 
O.O5ua/L u 11 I20197 

0.1 us/L u 11/20/97. 
O.O5ua/L U 11/20/97 

0.1 us/L u 11/20/97. 
0.1 us/L u 11/20/97 
0.1 us/L u 11/20/97 

SJSO4-GW3S-002 PSPCB Methoxvchlor 0.5ua/L u 11/20/97 
SJSO4-GW3S-002 PSPCB Toxaphene 5ua/L u 1 l/20/97 
SJSO4-GW3S-002 SVTCL 1,2,4-Trichlorobenzene lOua/L u 1 l/13/97 
SJSO4-GW3S-002 SVTCL 1,2-Dichlorobenzene lOua/L U 11/13/97. 
SJSO4-GW3S-002 SVTCL 1,3-Dichlorobenzene lOua/L U 1 l/13/97 
.sJSOP-GWJS-Q@ SVTCL 1.4-Dich!or.obenzene .___ 
S&04-GW3S-002 SVTCL _-__---- 2~21-o_~s~!-C~~!opr~~q_n__l._ 

10 w&-.-u 1 l/13/97 
1OulJ.L u 

- 
11/13/97 

SF&l-GW3S-002 SWCL - .__.-- --.--. .?,4,5~Trichlo!o~heno!. _ 25_ugLL U --- 11/13/97 
SJSO4-GW3S-002 --- S~CL~.~~~T!i.c_hl.o~ophenor~ - 1 o..w/L-u--~~-11/13/97 
5Jsol,G.W&~2 SVTCL 2.4-Dic.hlo!QQhenol .--.. 10 w/J-!J--, 11/13/9_7 
S&04-GW3S002 SVTCL 2.4-Dimett!ylp~henol _ 1 O_w/L-.u___ -- 1 l/13/97 
SJSO4-GW3S-002 SVTCL _--. -_.-- ___-.- 2.QDin?rop_heno! _ - 25 uq/L UJ 11/13/97 
.sJ!~GN3$-002_ SVTCL 2d4:Dinttrotoluene 10tlclL--.!!----..~~~ 
,sJSO4-GW3S-002 SVTCL .2 6Dinitrotoluene .I-_ -.. ., lOuq/L u 1 l/13/97 
s~mswsrn SVTCL 2-Chloronap.hthc&ne. --.-.-- . -.I lOuaLL u _ 11/13/97 
SJSO4-GW3S002 _---_..-- ---- Sy-TCL 2-Chl_qrQGhenQL.. _.__ -- lOua/L U 11/13/97 
S&04-GW3S-002 SVTCL .2-Methylnap_h_thqleClg . __. 1 OunLL-.L- ---- 11/13/97 
SJSO4-GW3S-002 .-..---.-__.-.-.-- SVTCL 2-Mettwkhao!. -_- - .-. ._ -~ 1Q.U!fL_.U! __. 1JAXZ 
SJSS-QQ? SVTCL ---- 2-Nitroaniline- _ -. .-... - . .~ ..___. _ 25 uw/LU.- -.- ._L1113J!z 
.s?S!J&G!!3S~Q?~SVTCL --2NkUwm! 1KmLL-L__. -11/13/92 
.UXKG~S-O02 SVTCL .3,.3~-~c.~lo~,benddine_. -2.-uafLL-p~-11 113197. 
sJs@l~G.~~sycl0?. SVTCL 31Nitroa.nil.in.e ._._ _ _ ._.__ 25 NIL-~ _ _- --1-uwz ._.-__- .-_ 
SJ-SQk+GW3S-002 __ --.--.---- SVTCL 4,6-Dinitro-2+llthy!phenol . 25ugLL-. U l/13/97 1 
.sJ$@:.GJg&@2 SVTCL 4-Bromophenp!-pheny!~t~-.~.. lQ.wLL-u_--_..-. .1_!./_13f2z 
- - _- ..-.-._.. - .- ---SvrCL SJSO4-GW3S002 - ___ 4~:_~!oro-3~~~~~ylp~~~~l _-_ ._ ___- N usJ/L..--~u~~. . . . -...--ww!3t 
S&04-GW3S002 SVTCL 4-Chloroaniline lOua/L u 11/13/97 
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SamDIe ID Chemical 1 Result 1 Det Limit 1 Units IDV QualI Oat&&$ 

-.Di&lyc)et.&ne 
4-Trichlorobenzene 
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e.b!!h!!~-~ -_-... 
._-- .- - 

SJSO4-GW4S-00 ..----._-_ .-. 

___-~--- 
SJSO4-GW4S00 
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initrotoluene 

-~~~~c_wp_S-002~ 
-sJso4GW4W2 ..- 
SJSO4-GW@-OQ2.- 
SJSO4-GW4S-002 ---. -..-.--- 
sJso4-G’4s-002~-. 
SJSO4-GW4S002 ----_--.------- 
.sJso4-Gw4soO2 
.sJSO4-GWI@-Q@ 

6-Dinitro-2-Metipbe 

c.e-ncmMKwf-. __- 
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romodichloromethane _____ -__ ._. -. .- .- 
moform .-. ___ __ ._ _ ___ 

romomethane 
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I-Dichlorobenze L_-----.----_ 
_- -- 

Page 5 



CT0 27 Sites 3 and 4 Analytical Data 212198 

Samcde ID 1 Analvsis 1 Chemical I Result I Det limit 1 Units /DV Quad Date Anal 
SJSO3-GW20-00 1 iswcL i4-Methvlohenol I lOiua/L IU 8/8/97 

,I-‘. 
i 

SJSO3-GW2D-001 SVTCL !P-Nttroaniline , 2%0/L IU I a/ a/97 

SJSO3-GW20-001 SV-TCL 14-Nitroahenol 1 I 25&a/L !U ! a/a/97 
SJSO3-GW2D-001 sVlCL iAcenaDhthene f I 1 Oiua/L iU 818197 
SJSO3-GW2D-001 SVTCL Acenaahthvlene I ! lO;ua/L U 0/a/97 
SJSO3-GW2D-001 SV-TCL Anthracene 

I I I lOlua/L U 1 m!f97 
SJSO3-GW2D-001 SVTCL Benzo(a)anthracene I / 10iudL U 1 aiar97, 
SJSO3-GW20-001 SVTCL Benzo(a)rwrene I lOlua/L u I a/8/97 
.SJSO3-GW2D-001 SVTCL Benzo(b)fluoranthene ! lO’ua/L U a/at97 
S&03-GW2D-001 SVTCL Benzo(a,h.ibervlene lOua/L u a/8/97 
SJSO3-GW2D-001 SVTCL Benzo(kXiuoranthene low/L u a/a/97 
sJS03-GW2D001 SVTCL b&(2-Chloroethoxv)methan TOua/L U a/8/97. 
SJSO3-G W2D-00 1 SV-TCL bis(2-chloroethvl)ether lO’ua/L U a/a/97 
SJSO3-GW2D-001 SVTCL bis(2-Ethvlhexvl)ohthalate lOua/L U a/8/97. 
SJSO3-GW2P001 SVTCL Butvlbenzvlohthalate lOua/L U 818197~ 
5X03-GW2D-001 SV-TCL Carbazole lOua/L U a/a/97 
SJSO3-GW2D-001 SVTCL Chrvsene lOua/L U a/8/97 

SJSO3-GW2D001 SVTCL Di-n-butvlohthalate lOua/L U 8/8/97 
5X03-GW2D-001 SVTCL Di-n-Octvl Phthalate lOua/L U 8/8/97 
SJsO3-GW2D001 SVTCL Dibenzo(a,h)anthracene lOua/L U a/a/97. 
SJSO3-GW2D-001 SVTCL Dibenzofuran lOua/L U a/a/97 
SJSO3-GW2D-001 SVTCL Diethvlohthalate lOua/L U a/8/97 
SJSO3-GW2D-001 SVTCL Dimethvl Phthalate lOua/L ‘U 8/8/97 
SJSO3-GW2D001 SV-TCL Fluoranthene lOua/L u 8/8/97 
SJSO3-GW2D-001 SVrCL Fluorene lOua/L U a/a/97 
SJS03-GW2D001 SVTCL Hexachlorobenzene lOua/L U a/ a/97 
SJSO3-GW2D-001 SV-TCL Hexachlorobutadiene lOua/L U B/8/97 
.SJS03-GW2D001 SVTCL Hexachlorocvcloaentadien lOlua/L U a/a/97. 
SJSO3-GW2D-001 SVTCL Hexachloroethane lOua/L u a/a/97 
SJSO3-GW2D-001 SVTCL Indeno(1,2,3-cd)avrene lOua/L u a/a/97 ,-” 
SJXl3-GW2D001 SVTCL lsoahorone lOua/L U a/a/97. 
SJS03-GW2D-001 SVTCL N-Nitroso-Di-n-Prowlamine lOua/L u a/a/97 
SJS03-GW2D-001 SVTCL N-Nitrosodiohenvlamine lOua/L U a/8/97 
SJSO3-GW2D-001 SVTCL Naohthalene lOua/L U a /a/97 
SJSO3-GW2D-001 SVTCL ’ INitrobenzene lOua/L U a/w97 
SJS03-GW2D-001 SVTCL Pentachloroohenol 25ualL U a/8/97 
SJS03-GW20-00 1 SVTCL Phenanthrene lOua/L U B/0/97 
SJSO3-GW2D-00 1 SVTCL Phenol lOua/L U 8/a/97. 
SJS03-GW2D001 SVTCL Pvrene lOua/L u B/8/97, 
S&03-GW2D-001 VCLOW 1 , 1.1 -Trichloroethane 1 ua/L U a/1/97 
SJSO3-GW2D-001 VCLOW 1.1,2,2-Tetrachloroethane 1 ua/L U 8/l 197 
SJS03-GW2D-001 VCLOW 1,.1,2-Trichloroethq .---_- ._ ~.1.uQLL~---u~ .__ 8/1/97 
SJSO3-GW2Dal -__- VCLOW _ l,l-Dichlwoethane ~.~-AG!m~ -__ ___ _____..... - _ _.-- lUQ/!! - u 

sJS03-GW2D-001 SJSOJ-G W2D00 1 -.. .__. -...--..---- 

SJSO3-GW2D-001 VCLOW ______.__ .._._~ 1.2~Dichloroethane _. _ 
SJS03-GW2D-001 _____.__ ----..- 
SJSO3-GW_2D-001 -- VCLOW 1,3-Dichlorobenzen_e___ 
SJSO3-GW20-001 . . .._ -.- .__..__-. - --.-- -- KLOW 1 P-Dichlorobenzene L- -____- 
_!m$gJ,6~~o.gJJ vcLOW_ .2-He~rmo.ec-..~ _ . .____. ____ 

SJS03-GW2D-00 1 1 us/L U a/if97 
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-_--_ 
rsenic 

SJsO3-GW’LS-0 --...-..- 
, , 
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), -1L. 

SamDIe ID 
SJSO3-GW2S00 1 
!%03-GW2SOOl 
SJSO3-GW2S001 

1 Anatvsis 1 Chemical 
iBenzo(oYVrene 

- -__.- -... ._. 

hloromethone 
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Sample ID 1 Analysis 1 Chemical 1 Result I Det Limit I Units IDV Qua11 Date Anal 

SJSO3-GW2S-00 1 [VCLOW iDibromochloromethone / 1 iucr/l I 7125197. 
SJSO3-GW2S-001 !VCLOW iEthvlbenzene 

iu 

I 1 iUCl/L iU 7/25/97 
SJSO3-GW2S001 IVCLOW IMethvlene Chloride ! 1 iua/L /B I 7125197 
SJSO3-GW2S-001 ‘VCLOW ‘Stvrene ljua/L iu / 7125197, 
SJSO3-GW2s-001 VCLOW ietrochloroethene iiuo/L !u 7125197 
SJSO3-GW2S001 VCLOW Toluene 1 lua/L iu ! 7/25/97 
SJSO3-GW2S001 VCLOW Total Xvlenes llUcl/L IU 

I 
7/25/97 

SJSO3-GW2SCO1 VCLOW Trons-1.2-Dichloroethene 1 jua/L ‘u I 7125197 
SJSO3-GW2S-001 VCLOW Trons-1,3-Dichlororxdoene l’uo/L u 1 7125197 
SJSO3-GW2s-001 VCLOW Trichloroethene 1 w/L u 7/25/97 
SJSO3-GW2S-001 VCLOW Vinvl Chloride 1 uo/L u 7125197 
SJSO3-GW2S001 F METAL Aluminum 44ua/L u 8/l I97 
SJSO3-GW2S-001 F METAL Antimonv j 2uo/L .u a/1 I97 
SJSO3-GW2S-001 F METAL Arsenic 3’uofL u 8/ 1 I97 
SJSO3-GW2s-00 1 F METAL Barium 43.4 1 w/L J 8/l t97. 
~~so3-~w2~-00i F IMETAL Bervllium l’UQ/L u a/i 197. 
~~so3-~w2sool F IMETAL Cadmium 0.5ua/L U a/1 /97 
SJSO3-GW2S-00 1 F ,METAL ,Colcium 348000 46 UQIL 

7ua/L Iu 
a/ 1197. 

SJSO3-GW2S-001 F METAL Chromium 8/l/97 
SJSO3-GW2S00 1 F METAL Cobalt 12.2 3ua/L J a/1 I97 
SJSO3-GW2S-001 F METAL Cower bus/L U a/1/97 
SJSO3-GW2S-001 F METAL Iron 10900 5.ua/L a/1/97 
SJSO3-GW2S-001 F METAL Lead 1 uo/L u 8/l I97 
SJSO3-GW2S-001 F METAL Moonesium 170000 45 unlL a/1/97 
SJSO3-GW2S001 F METAL Monaonese 2770 1 uo/L a/ l/97. 
SJSO3-GW2S-001 F METAL Mercurv 0.22 0.1 w/L B a/ 7197 
SJSO3-GW2S-001 F METAL Nickel 7ua/t u 8/l/97 
SJSO3-GW2S-001 F METAL Potassium 57200 97 us/L 8/l I97 
SJSO3-GW2S-001 F METAL Selenium 3ua/L u a/ l/97 
SJSO3-GW2S-001 F METAL Silver 1 us/L U 8/l 197 
SJSO3-GW2S-001 F METAL Sodium 587000 28 uo/L a/4/97 
SJSO3-GW2S001 F METAL Thallium 2ua/l. U 8/l I97 
SJ.S03-GW2S-001 F METAL Vanadium 9ucl/L u 8/ l/97. 
SJSO3-GW2S00 1 F METAL Zinc 27.3 3uafL B a/1 197 
SJSO3-GW3S-00 1 CTOTP Total Phosohorous (OS P) 0.142 O.O5ma/L J 713 l/97. 
SJSO3-GW3S-00 1 MCYAN Aluminum 4460 29uo/L K 8/l /97 
SJSO3-GW3S-001 MCYAN Antimonv 2ua/L u 8/l 197 
SJSO3-GW3S-001 MCYAN Arsenic 3ua/L u a/1/97 
S&03-GW3S-00 1 MCYAN Barium 43 1 uo/L J a/1 /97 
SJSO3-GW3S-001 MCYAN Bervllium 1 uo/L u 8/ l/97, 
SJSO3-GW3S-001 MCYAN Cadmium 0.5ualC u a/ 1 i97 
SJSO3-GW3S-001 -~----. ..-_ .- 

SJSOJ-GW3S-c)c)! -._.-_. 
Sr.$@$CA&3s-O0_1. 
_s_J~$Q3-.Gw3soo 1 ._ - __.. -.- 
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- 

sJSO3-GW3S-001 _ -.----.- --. 
SJSO3-GW3S-001 .-_-_---. 

enzene._. ._ 

Bromodichlo!pmethan.e ___. ---... - 

.._--.- 
SJSO3-GW3S-001 - - .--..---_- Chlo!Qmethane -- .- : 

wvxme 
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SamDie ID 
SJSO3-GW3S-001 
SJSO3-GW3S-001 
SJSO3-GW3S-001 

Analvsis Chemical 1 Result 
VCLOW Toluene 

[ Det Limit 1 Units IDV 
I liua/L IU 

VCLOW Total Xvlenes 
, 

liua/L iU 
VCLOW Trans- 1,2-Dichloroethene : I llua/L IU 

SJSO3-GW3s-001 VCLOW ‘Trans-1,3-Dichloroorooene 
SJSO3-GW3S-001 VCLOW Trichloroethene 
S&03-GW3S-GO1 VCLOW Vinvl Chloride 
SJSO3-GW3S-00 1 F METAL Aluminum 

~ 

,,.. i. 

SJSO3-GW3S00 1 P IMCYAN Cobalt I 8lua/L !U I 8/ l/971 
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Samde ID Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Date Anal 

SJSO3-GW3S-00 1 P .._ - .--_ ..- _ 
SJSO3-GW3S001 P _._.._. --..- ..___ 
SJSO3-GbQS-0.0) P. _ ---._ 
5Jjo3-G W3S00 1 P _- .-_---.- --__ 
SJSO3-GW3S-001 P __.-- . -... --. . _.. 
s?so3-~~35~(?0 1-P 
SJSO3-GW3S-001 P -.-.-. -- ..-- -.. ~. 
.3JJO~-~_L?/3$-00~ P 
SJSO3-G~3s,~~ 1 P _ 
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Somole ID 1 Anolvsis 1 Chemical ! Result 1 Det Limit 1 Units IDV QuaI/ Dote Anol 
SJSO3-GW3S-001 P ISVTCL i3-Niiroaniline ! I 25iua/L IU I 7/27/97 
SJSOS-G W3S00 1 P isvn I 14,6-Dinitro-2-MethvlDhenol j 25/uoJL iU I 7/27/97 
S.lsO3-GW3S001 P ISVTCL 14-BromoDhenvl Dhenvlether i IOluaJL !U I 

/ 7/27/97 
SJSO3-GW3S00 1 P SVKL i4-Chloro-3-Methvlohenol i I 1OiuaJL IU I 7/27/97 
SJSO3-GW3S-00 1 P SVTCL i4-Chloroaniline / 1 OiuaJL iU I 7/27/97 
SJSO3-GW3S-001 P SV-KL i4-Chloroohenvi-Rhenvlether ! 10i1aJL IU / 7/27/97 
SJSO3-GW3S-001 P SVTCL IP-Methvlohenol 10iuaJL IU ! 7127197 
SJSO3-GW3S-001 P SvrCL 4-Niiroaniline 25&l/L IU 1 7/27/97 
SJSO3-GW3S001 P SVTCL 4-Nitroohenol ’ 25 us/L IU I 7/U/97, 
S&03-GW3S-001 P SVTCL AcenaDhthene 2 10uaJL U 7127197 
SJSO3-GW3S-UOl P SVTCL AcenoDhthvlene I lOua/L IU i 7/27/97 
SJSO3-GW3SOOl P SVTCL Anthrocene 10uaJL iu i 7/27/97. 
SJSO3-GW3S-001 P SvrCL Benzo(a>Anthracene 1OuaJL IU 7/27/97 
SJSO3-GW3S-001 P SvrCL Benzo(aY%rene 10uaJL /lJ 7/27/97 
SJSO3-GW3S-001 P SVTCL Benzo(b)Fluoranthene 10uaJL ‘U 7/27/97 
SJSO3-GW3S-00 1 P SVrCL Benzo~a,h.i~Pervlene lOua/L ‘u 7/27/97. 
SJSO3-GW3S-GO 1 P svJcL Benzo(k)fluoranthene lOua/L u 7/27/97 
SJSO3-GW3S-00 1 P SVTCL Bis(2-chloroethoxv)Methane lOiua/L u 7/27/97 
S&03-G W3S-00 1 P SVTCL Bisf2-chloroethvDEther 10luaJL U 7/27/97 
sJSO3-GW3S-001 P SVTCL Bis(2-Ethvlhexvl)Phthalate 2 lOua/L IJ 7/27/97 
SJSO3-GW3S00 1 P SVTCL Butvlbenzvlohtholote lOualL Iu 7/27/97 
SJSO3-GW3S-001 P SVTCL ICorbazole low/L Iu 7/27/97 
S&03-G W3S001 P SVTCL ChNsene lOua/L u 7/27/97 
SJSO3-GW3S-001 P SVTCL Di-n-Butvlohthalate lOua/L u 7/27/97. 
SJSO3-GW3S-GO1 P SVTCL Di-n-Octvl Phtholate lOua/L u 7127197 
SJ.S03-GW3S00 1 P SVTCL IDibenz(o,h)Anthrocene lOua/L !U 7/27/97 
SJSO3-GW3S-001 P SVTCL IDibenzofuran low/L U 7/27/97 
SJSO3-GW3S-001 P ,SVTCL IDiethvlohtholute lOua/L u 7127197 
SJSIX-GWX-001 P SVTCL iDimemvl Phtholate 1O’uaJL U 7/27/97 
SJSO3-GW3S001 P SVTCL Fluoronthene 1OuaJL U 7/27/97 
SJSO3-GW3S-001 P SVTCL Fluorene 10 uaJL U 7/27/97 
SJSO3-GW3S-00 1 P SVrCL Hexochlorobenzene lOua/L u 7127197 
SJSO3-GW3S-001 P ISVTCL Hexochlorobutadiene lOuo/L u 7127 197 
SJsO3-GW3S-001 P !SVrCL Hexachlorocvclooentodien lOua/L u 7/27/97- 
S&03-GW3S-GO 1 P SVTCL Hexochloroethone 10uaJL U 7/27/97 
SJSO3-GW3SOOl P SVrCL lndeno~l.2,bcd~Pvrene lOua/L U 7127197 
S&03-GW3S001 P SVrCL lsoohorone 10uaJL U 7/27/97 
S&03-GW3S001 P SVrCL N-Nitroso-Di-n-Prowlamine IOuaJL u 7/27/97 
SJSO3-GW3S-001 P SVTCL N-Nitrosodiohenvlomine lOucl/L u 7/27/97- 
SJSO3-GW3S-00 1 P SVTCL NaDhtholene lOua/L U 7127197 
SJSO3-GW3S-00 1 P SVTCL INitrobenzene 1OuaJL U 7/27/97- 
&SO3-GW3S-001 P,_.. SVTCL Pentachloroohenol 

r 

25uKliL--.-_U_. __.. ..,--zG2a97 
SJSO3-GW3S-001 P-- SVTCX-- Phenonthrene 10 USA...- . ..__ .u. . - _ . .._. -71_2119_7_ 
sJ~3-GW3S-oolP -----._- -bKL.-. Phenol-v-.-.---.- ___.. -___- ___. m!Q/c. .-. us --.. . ..-.-zm92 

_____ ro w/L __- L!. ._- . ..--&%!Z/97 
SJSOS-GW3S,QQI P 
SJSO3-GW3S-001 P I..-- .-- - 
SJSO3-GW3S-00 1 P --.-. --_-_. ___ 
SJSO3-GW3s-QOl P 

~.--. 

SJSO3-GW3S-OOl_P_ _ 
.SJSO3-GW3$QQl~. 

aso3-~!sQo.l~P.. 

.&!W3-G W3S-Bll.!T 
, -.. 
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CT0 27 Sites 3 and 4 Analytical Data 212198 

SamDIe ID 1 Analvsis Chemical 1 Result Det Limit 1 Units IDV Qua1 1 Date Anal 
.SJSO3-GW3SCOlP IVCLOW Benzene t l/us/L Iu i 7127197 “: 
SJSO3-GW3S-C-OlP IVCLOW Bromochloromethane 

I 
iiudL iu i 7/27/97 

SJSO3-GW3S00 1 P iVCLOW IBromodichloromethane liua/L IU I 7127197 
SJSO3-GW3SOOl P ‘VCLOW Bromoform I liua/L IU 7/27/97 
SJSO3-GW3S00 1 P VCLOW Bromomethane l/us/L U I 

l&I/L u 
7/27/97- 

SJSO3-GW3S-001 P VCLOW Carbon Disulfide I 7/27/97 
S.S03-GW3S-001 P VCLOW Carbon Tetrachloride 1 iua/L 7127197 
SJSO3-GW3S-001 P IVCLOW Chlorobenzene 1 lua/L 7127197 
SJSO3-GW3S001 P VCLOW Chloroethane l!ua/L u j 7127197 
SJSO3-GW3SOOl P VCLOW Chloroform 1 us/L u 7127197 
SJSO3-GW3S001 P VCLOW Chloromethane 1 us/L u 7127197 
SJSO3-GW3SOOlP VCLOW cis-1,2-Dichloroethene 1 us/L u 7127197 
S&03-GW3S-OOlP VCLOW cis-1,3-Dichloroorooene 1 w/L u 7127197 
SJSO3-GW3SCO1 P VCLOW Dibromochloromethane 1 us/L ‘U ’ 7127197 
SJSO3-GW3S-001 P VCLOW Ethvlbenzene 1 ua/L U 7127197 
SJSO3-GW3S-00 1 P VCLOW Methvlene Chloride 1 1 us/L B 7/27/97 
SJSO3-GW3S001 P VCLOW Stvrene 1 us/L U 7/27/97 
SJSO3-GW3S-00 1 P VCLOW Tetrachloroethene 1 us/L U 7127197. 
SJSO3-GW3S-00 1 P VCLOW Toluene 1 ua/L U 7127197 
SJSO3-GW3S-00 1 P VCLOW Total Xvlenes 1 ua/L U ’ 7127197. 
SJSO3-GW3S-001 P VCLOW Trans-1,2-Dichloroethene 1 us/L U 7127197 
S&03-GW3S-001 P VCLOW Trans-1,3-Dichlororxoaene 1 us/L U 7127197 
SJSO3-GW3S001 P VCLOW Trichloroethene 1 us/L U 7/27/97. 
SJSO3-GW3S-001 P VCLOW Vinvl Chloride 1 us/L u 7/27/97 
SJSO3-GW4S-001 CTOTP Total Phosohorous (as P) 0.48 O.l3ma/L J 7131 I97 
SJSO3-GW4S001 MCYAN Aluminum 9170 29ua/L K 8/l/97 
SJSO3-GW4S-001 MCYAN Antimonv 2ua/L U 8/l/97 
SJSO3-GWPS-OO 1 MCYAN Arsenic 3ua/L U 8/l I97 
SJSO3-GW4S-00 1 MCYAN Barium 51.4 1 us/L J 8/l/97 
SJSO3-GW4S-00 1 MCYAN Bervllium 1.4 1 us/L J 8/l/97 
SJSO3-GW4S-00 1 MCYAN Cadmium 0.5ua/L U 8/l/97 
SJSO3-GWPS-001 MCYAN Calcium 178000 46 us/L 8/l/97 
SJSO3-GW4S-001 MCYAN Chromium 35.2 4 us/L 8/l/97 
SJSO3-GW4.S001 MCYAN Cobalt 8ua/L U 8/l/97 
SJSO3-GW4S001 MCYAN CoDper 9 2ua/L J 8/l I97 
S&03-GW4S-001 MCYAN Cvanide 5ua/L U 7125197 
SJSO3-GW4S001 MCYAN Iron 16900 5 us/L 8/l /97 
SJSO3-GW4S001 MCYAN Lead 5.7 1 us/L 8/6/97 
SJSO3-GW4S-001 MCYAN Maanesium 154000 45 ua/L 8/l/97 
SJSObG W4S00 1 MCYAN Manaanese 1030 1 us/L 8/l/97 
SJSO3-GW4S-00 1 MCYAN Mercurv 0.3 0.1 us/L B 817197 
SJSO3-GW4S001 .-_-- MCYA_N Nickel ~._ . .._ __ _ _ ._--.___ 7ug/L ____ !L .-. - ..-.-.--B/1/97 
SJSO3-GW4S-00 1 .--- MCYAN &&ssium _..___. --.-- .- -.-.,-Z us/L-.. _ ._ _ _ ._..... _ -- ‘3LLL92 
~s1~sO3-GW4S-OO1 _ MCYAN Selenium -- ..-- - --.- 3uaLL~!-.. ..-. -. .-ML?‘7 
SJsO3-GW4S-O!- .__._ MCYAN --- -SW?----.-.-.-- - . -. -_ 8/x97 
SJSO3-GW4S-001.__ _ MCYAN Sodium ._.--- ._ 
SJSO3-G~4S-O01 ~.-_-.- MCVANw1Th~bum--e--. .__. _ _ 
sJso3-GW4S001 __.__._ M_@,N Vanadium. . 
SJSO3-GW4S-001 -__---.__-____ 
S&03-GW4.S00 1 --__ ~- 
SJSO3-GW4S00 1 PSPCB 4,4-DDE - _. . . . - 
SJSO3-GW4SoO--!?S%CB-..- .> ________- ---.__ 4 4’-DDT 
SJSO3-GW4S-00 1 

SJSO3-GW4S-O_o_L..~ --___ 
~SB3-GWPS-O0-. _ 
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CT0 27 Sites 3 and 4 Analviical Data 2,2,98 

Samde ID 1 Analvsis 1 Chemical 1 Result Det Limit 1 Units IDV Qua1 1 Date Anal 
SJSO3-GW4S-00 1 ISV-rCL iDimethvl Phthalcrte i lOiua/L iu i 7131197 : ‘>. 

SJSO3-GW4S-00 1 wTCL [Fluoranthene I I lOiua/L IU 7/31/97 
SJSO3-GW4SCO1 SVTCL Fluorene I lOiua/L iu 1 7/31/97 
SJSO3-GWPSOOl SVTCL Hexachlorobenzene 

I 
I lOiua/L iu 7/31/97 

SJSO3-GWPS-001 SVTCL Hexachlorobutadiene I IO&/L lu I 7/31,97. 
SJSO3-GW4S00 1 SVTCL Hexachlorocvclooentadien 1 I lOlua/L IU i 713 1 I97 
SJSO3-GWPSOOl SVTCL Hexachloroethane 1 101ua/L u j 7131197 
SJSO3-GW4S-00 1 SVTCL Indeno(l,2,3-cdYvrene I loiua/L ‘U j 7/31,97 
SJSO3-GW4S001 SVTCL lsoohorone lOua/L U , 713 1 I97 
SJSO3-GW4SOOl SVTCL N-Nitroso-Di-n-Proavlamine lO’ua/L u I 7/31/97 

- SJSO3-GW4S001 SVTCL N-Nitrosodiahenvlamine lOlJa/L u 713 1 I97 
SJSO3-GW4S001 SV-rCL Nabhthalene lOua/L U 7/31/97. 
SJSO3-GW4S-00 1 SVTCL Nitrobenzene lOua/L Iu 713 l/97. 
SJSO3-GW4S-00 1 SVTCL PentachioroDhenol 25ua/L ‘U 7131197 
SJSO3-GW4S-001 SVTCL Phenanthrene lOua/L U 7131197. 
SJSO3-GW4S00 1 SVTCL Phenol lOua/L u 713 1 I97 
SJSO3-GW4SOO 1 SVrCL Pvrene lOua/L U 7131 I97 
SJSO3-GW4SOOl VCLOW l.l.l-Trichloroethane 1 us/L U 7/25/97 
SJSO3-GW4S-00 1 VCLOW 1,1,2,2-Tetrachloroethane 1 us/L u 7125197 
SJSO3-GWOS-OO 1 VCLOW 1,1,2-Trichloroethane 1 us/L U 7125197 
SJs03-Gw4s-00 1 VCLOW 1,l -Dichloroethane 1 ua/L U 7125197 
SJSO3-GW4S00 1 VCLOW 1.1 -Dichloroethene 1 us/L U 7125197 
SJSO3-GWPS-00 1 VCLOW 1,2,4-Trichlorobenzene 1 us/L U 7125197 
SJSO3-GW4S00 1 VCLOW 1,2-Dibromo-3-chloroDroDan 1 ua/L U 7125197 
SJSO3-GW4S-00 1 VCLOW 1,2-Dibromoethane 1 w/L u 7,25,97 
SJSO3-GW4S-00 1 VCLOW 1,2-Dichlorobenzene 1 w/L u 7/25/97 
SJSO3-GW4S-001 VCLOW 1.2-Dichloroethane 1 w/L u 7,25,97 
SJSO3-GW4S-001 VCLOW 1,2-Dichloroarooane 1 us/L U 7/25/97 
SJSO3-GW4S-00 1 VCLOW 1,3-Dichlorobenzene 1 ua/L U 7/ 25197 
SJSO3-GWPS-001 VCLOW 1,4-Dichlorobenzene 1 us/L U 7125197. 
SJSO3-GWPS-001 VCLOW 2-Butanone 5ua/L U 7,25,97 
SJSO3-GW4S-00 1 VCLOW 2-Hexanone 5ua/L U 7125197 
SJSO3-GW4S00 1 VCLOW 4-Methyl-2-Pentanone 5ua/L U 7/25/97. 
SJSO3-GW4S001 VCLOW Acetone 5ua/L U 7,25,97 
SJSO3-GW4S-001 VCLOW Benzene 1 us/L u 7125197 
SJSO3-GW4S001 VCLOW Bromochloromethane 1 ua/L U 7/25,97 
SJSO3-GW4S001 VCLOW Bromodichloromethane 1 us/L U 7/25/97 
SJSO3-GW4S00 1 VCLOW Bromoform 1 us/L U 7125197 
SJSO3-GW4S-00 1 VCLOW Bromomethane 1 w/L u 7/25/97 
SJSO3-GW4S-00 1 VCLOW Carbon Disulfide 1 us/L u 7125197 
SJSO3-GW4S-00 1 VCLOW Carbon Tetrachloride 1 us/L U 7/25/97 
SJSO3-GW4S-00 1 VCLOW .-.- --_--_-_. Cfiorobenzene __._.. _._ __ ._. .._ _. ..___ l,ua/L-U-.--- 7/25/97 
SJSO3-GW4S-o01-. VCLOW C&oethane .-. _- -- ____.__ _ .__.._____ _.__ 

SJSO3-GW4S-001 

---._ -_- -. __ _ 

.-___- 

._ -_-_-_- 

sJSO3-GW4S-001 F 
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. _ _ 

SJSOSSBOl-001 __ 
_sJ_&~~O&QcH~ ._ 

3tl3xEmL0Q 1. - 
SJSO3-SBOl-OOl..-. ..---. .- 

._ 
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SJSO3-SBOl -001 
.sJSO&SBOl -001 ~ ---- 
SJSOS-SBOl -00 1 

- . .._ -.--- 

-.--- - 
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Samde ID 1 Analvsis 1 Chemical 
SJsO3-SBO2-CO 1 IMCYAN /Nickel 

SJSO3-SBO2-00 1 iMCYAN ipotassium 
SJSO3-SBO2-001 MCYAN ISelenium 
SJSO3-SBO2-00 1 MCYAN /Silver 
SJSO3-SBO2-001 MCYAN Sodium 
SJS03-SB02-00 1 MCYAN Thallium 
SJsO3-SBO2-001 MCYAN Vanadium 
SJSO3-SBO2-00 1 MCYAN Zinc 
SJSO3-SBO2-00 1 PSPCB 4,4’-DDD 
SJS03-SB02-00 1 PSPCB 4,4’-DDE 
SJSO3-SBO2-00 1 PSPCB 4,4’-DDT 
SJSO3-SBO2-00 1 PSPCB Aldrin 
!%03-SB02-00 1 PSPCB alpha-BHC 
SJSO3-SBO2-00 1 PSPCB alpha-Chlorclane 
SJSO3-SBO2-001 PSPCB Aroclor-1016 
SJSO3-SBO2-00 1 PSPCB Aroclor-1221 
SJS03-SB02-001 PSPCB Aroclor-1232 
SJSO3-SBO2-00 1 PSPCB Aroclor-1242 
SJSO3-SBO2-00 1 PSPCB Aroclor-1248 
SJSO3-SBO2-00 1 PSPCB Aroclor-1254 
SJSO3-SBOZ-00 1 PSPCB Aroclor-1260 
SJSO3-SBO2-00 1 PSPCB beta-BHC 
SJSO3-SBO2-001 PSPCB delta-BHC 
SJSO3-SBO2-00 1 PSPCB Dieldrin 
SJS03-SBM-00 1 PSPCB Endosulfan I 
SJSO3-SBM-001 PSPCB Endosulfan II 
SJSO3-SBO2-00 1 ‘PSPCB Endosulfan Sulfate 
SJSO3-SBO2-00 1 PSPCB Endrin 
SJSO3-SBOZ-001 PSPCB Endrin Aldehvde 
SJSO3-SBO2-001 PSPCB Endrin Ketone 
SJSO3-SBO2-00 1 tPSPCB aammo-BHC 
SJSO3-SBO2-001 /PSPCB aamma-Chlordane 
SJSO3-SBO2-001 IPSPCB Heotachlor 
SJSO3-SB02-001 PSPCB Heotachlor Epoxide 
SJsO3-SBO2-001 PSPCB Methoxvchlor 
SJSO3-SB02-001 PSPCB Toxaphene 
SJSO3-SBO2-001 SVTCL 1,2,4-Trichlorobenzene 
SJSO3-SBO2-001 SVTCL 1,2-Dichlorobenzene 
SJS03-SB02-001 SVTCL 1,3-Dichlorobenzene 
SJSO3-SBO2-001 SVTCL 1,4-Dichlorobenzene 
S&03-SBO2-001 SVrCL 2,2’-oxvbis(l-Chloroprooane 
SJSO3-SBO2-001 --. .---.--.- SVTCC. ---- 2,4,5TrichlorophenoI 
SJSO3-SBO2-001 .- _ __.. -- --. SvrCL 2 4 6Trichlorophenol -Id-- 
sJ_s_o&~~02-00 1 swa-.- _1___. --____-- 2 4-Dichmhenol 
sJSO&SB4~:OOl SvrGL- ------- Z,QDimethvlphenol _ 
sJ.~.3,sBo_?30 1 SVTCL __._ ,..i 2 P-Dhtwhenol -.-- _.._ --.- 
.gsg3~~~@:~Qo 1 SVTCL _ 2,4-Dinitrotoluene _, 
sJSO3-SBO2-00 1 SVTCL 2 6-Dinitrotoluene __. _ ._. --.--.--- J_ _---. _. .- -~ ..-..- 
SJSQ3,sB.OZOO 1 SVTCL 2-Chloronaphthalene __. 
SJSO3-SBO2-001 SvrCL ._.. -_._-.-.-.-- 2-Chlorophenol _. 
~5J~l3,Seo2-001 SVTCL 2-Methvlnaphthalene 
sJSO3-SBO2-001 SVTCL ..__ ..__ -_ ..--__ 2-M&-wlphenol __. 
.sJS@..BO2-001 SVTCL-- _-- -.._-. 2-Nitroaniline ______--_ - 
sJ!&SBO2.@! _ .- -sffCL _--_ 2-Nitrophenol 

t 
-.--.--- ---. 

s3so3-sso2,oo~ .-.- - .--S!CL 3 3’-Dichlorobenzidine _____._ ,_,--..-.-.-.--- ^... -.-.~- 

,&lSC&SBq?,pO 1 
SJSO3-SBO2-00 1 

____. 
-_.. -.-. ‘4-Chlo!ophenvl-phenvlethel 

4-Methylphenol 

I Result 1 Det Limit 1 Units IDVQuall Date Anal 
6.11 1.98!ma/ka IJ / 71219; 

7231 62.84imalka iJ I 71219; 
I 0.85ima/ka IU 

I 
71319; 
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Sample ID 
SJSO3-SBO2-001 
SJSO3-SB02-001 

1 Analysis 1 Chemical 
/.svrcL l4-Nitroanifine 

lsvTcL i4-NitroDhenol 

SJSO3-SBO2-001 
3EQW@?40.!.- 

W03-SB02-00 1 ^-.-.- .._.... - 
SJSO3-SBO2-00 1 .--___..-.--.-... 
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-__-____ .--- 
ix--- 

__- . .._ -. -_ 

---.-._.-- 
_.-.. _- ----. 
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Anthracene -._- _- 
nzzQ)Anthracene 
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oro.e?.hone - - ._. 

SJSO3-SBO4-00 

$X03-SBO4-00_2-- _ __ 
S&03-S@I-002 _. 
SJSO3-SBM-002 

--_.. -._ 

enc. -_.- . . - .__ 

. _ _ 
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, . . 

!!a-- _ .- 

ndrin Aldehyde 

,.^ ‘. 

P-Trichlorobenzene ,-.--_ -. -_ 
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SJSO3-SBO5002 
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__.__- --. ..-.. .._ 

SJSO3-SBO5-OO2P -- ~. -- 
2?!3&S.Bo50~?~~ 
SJS4l3-SBO5002P __ 
SJSO3-SBO5002P .-__----.-.-. 
SJSO3-SBO5-002P ----.---._~-. 
SJSO3-s!3o-0-~~.F_. 
SJSO3-SBOMOZP _-----_-- -._ 
.~~mrs..Q~~2~~- ._ 
SJSO3-SBO5002P 
SJsO3-SBO5002P . . 

SJS03-SB05QQ2P-- 
SJSO3-SBO5002P -_--- .._.--- 
SJSO3-S&X-Q2? 
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._. --... -.. f--..-..- --- 

----- -.-- 

__----_-_.--- 
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Sample ID 1 Analysis 1 Chemical 1 Result 1 Det Limit 1 Units 1DV Qua1 1 Dafe Anal 

SJSO3-SBO6-000 IMCYAN ‘Maanesium 32501 47.17ima/ka / 712197 
SJSO3-SBO6000 iMCYAN Manaanese 114’ ‘, 052[ma/ka ! ’ 712197 

SJSO3-SBO6-000 IMCYAN Mercurv I 0.88! O.O7lma/ka i : 6/30/97 
SJSO3-SBO6-000 IMCYAN ‘Nickel 10.51 1.82ima/ka IB 712197. 
S&03-SBO&000 IMCYAN Potassium 29QOj 57.85ima/ka 1 712197 

SJSO3-SBO6-000 IMCYAN ISelenium i 0.78ima/ka IUL 712197 

SJSO3-SBO6-000 IMCYAN Silver 11 0.26ima/ka IB ! 7/2/97 

SJSO3-SBO6-000 IMCYAN :Sodium 4451 15.12ima/ka IB I 712197 
SJSO3-SBO6-000 IMCYAN ‘Thallium 2.8 0.52imalka / I 712197 

SJSO3-SB06-000 IMCYAN Vanadium 40.9 2.351ma/ka ! j 712197 
SJSO3-SBO6-000 MCYAN Zinc 83.9 1.3~malka L 

/ 
712197 

SJSO3-SBO6-000 PSPCB 4,4’-DDD 4.8uafka U 7/l&97 
‘SJSO3-SB06-000 PSPCB ‘4,4’-DDE 4.8ualka ,U / 7/16/97 
.SJSO3-SBO6-000 PSPCB 4,4’-DDT 4.8ualka U 7116197 

SJSO3-SBO6-000 PSPCB Aldrin 2.5’ualka U I 7/l 6197 

SJSO3-SBO6-OOQ PSPCB alpha-BHC 2.5’ualka U 7/T 6197 

SJSO3-SBO6-000 PSPCB alpha-Chlordane 2.5ualka U 7/16/97 

SJSO3-SBO6-000 PSPCB Aroclor-1016 48ualka U 7/l 6/97 

SJSO3-SBO6-000 PSPCB Aroclor-1221 98ualka ‘U 7116197 
SJSO3-SBO6-000 PSPCB Aroclor-1232 48ua/ka U 

I 
7116197 

SJSO3-SBO6-000 PSPCB Aroclor-1242 1 48ua/ka U 1 7/16/97 
SJSO3-SBO6-000 PSPCB Aroclor-1248 I 48ualka U 7/l 6197 
SJSO3-SBO6-000 PSPCB Aroclor-1254 48ualka. U 7/16/97 
SJS03-SBO6-000 PSPCB Aroclor-1260 48ualka U 7/16/97 
SJSO3-SBO6-000 PSPCB beta-BHC 2.5ualka U 7/l 6197 
SJS03-SB06-000 PSPCB delta-BHC 2.5ua/ka U 7/l 6197 
SJSO3-SBO6-000 PSPCB Dieldrin 4.8ualka U 7116197 
SJSO3-SBO6-000 PSPCB Endosulfan I 25ualka U 7116197 
SJSO3-SBO6-000 PSPCB Endosulfan II 4.8ualka U 7116197 
SJSO3-SBO6-000 PSPCB Endosulfan Sulfate 4.8ua/ka U 7/l 6197 
SJSO3-SBO6-000 PSPCB Endrin 4.8 ualka U 7/16/97_ 
SJSO3-SBO6-000 Endrin Aldehvde 4.8ua/ka U 7116197 
SJSO3-SBO6-OCO Endrin Ketone 4.8ualka U 7116197 
SJSO3-SBO6-000 PSPCB aamma-BHC 2.5ualka U 7/l 6197 
SJSO3-SBO6-000 PSPCB aamma-Chlordane 2.5ualka U 7116197. 
SJSO3-SBO6-000 PSPCB Heptachlor 2.5ualka U 7/l 6197 
S&03-SBO6-000 PSPCB HeDtachior Eooxide 25ualka U 7116197 
SJSO3-SBO6-000 PSPCB Methoxvchlor 25uatka U 7116197 
SJSO3-SBO&000 PSPCB Toxaohene 250ualka U 7116l97 
SJSO3-SBO6-000 SVTCL 1,2,4-Trichlorobenzene 480ualka U 7/9/97 
SJSO3SBO6-000 SVTCL 1,2-Dichlorobenzene 480 uafka U 7/9/97 
sJSO3-SBOS-000 SVTCL 1.3-Dichlprobenzene 
SJS03-SB06-000 
SJSO3-SBO6-000 --~._- .__ _-PSQ u~/~KLAJ- .--_--- -.-_ --.7fA?f= 
SJSO3-SBO6-000 __--. 
SJSO3-SBO6-OCXI _.--_- ~ ..- 
S&03-SBO6-000 _-.---_-..- 
SJSO3-SBO6-000 -_-.--- 
SJSO3-SBO6-000 SVTCL ._...._ -__-.-- - _- 2.4-Dinitrophenol 
.SJSO3-SBO6-000 sVTcL 2 4-Dinitrotoluene I~------- 
SJSO3-SBO6-000 SVTCL -_ .-...- 2,6-Dinitrotoluene - -.- -- 
SJSO3-SBO6-000 --_ 

2-Chlorophenol 

SJSO3-SBO6-000 -..--.---_ 
SJSO3-SB06-000 -- 
SJSO3-SBO6-000 _--. _--- 

---. ----- 
SJSO3-SBO6-000 
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Samtde ID 1 Analysis 1 Chemical 1 Result 1 Det Limit 1 Units IDV QuaI/ Date-1 
SJSO3-SBO6-000 ISVTCL l4-Chloroaniline , 

48Osualka iU 
SJS4I3-SBO6-000 iSVTCL i4-Chlorowhenvl-whenvlether i 480:uafka IU 
SJS03-SBO6-000 ISVTCL i4-Methylwhenol 

I 
48Oua/ka iU 

SJS03-SB06-000 lsvlcL !4-Nitroaniline I 1’200 ua/ka ;U I 
SJSOS-SBOHKHI ISVTCL 14-Nitrowhenol 1200!ua/ka IU ’ 
SJSO3-SBO6-000 WTCL iAcenawhthene I I 480iua/ka iU 
SJSO3-SBO6000 ‘SVTCL iAcenawhthvlene ! I 480ualka iU 
SJSO3-SBO6-000 SVTCL iAnthracene I 65i 4801ua/ka iJ : 
SJS03-SBO&OOO SVTCL Benzo(a)Anthracene 190! 4801ua/ka !J 1 

SJSO3-SBO6-000 SVTCL Benzola)Pvrene 200 4801ua/ka IJ i 
SJsO3-SBO6-000 SVTCL Benzo(b1Fluoronthene 540 480/ua/ka 1 I 

SJSO3-SBCk5-000 lSvTCL iBenzo(a. h,iIPervlene 140 480iua/ka iJ / 
SJSO3-SBO&JOO SvrCL Benzo(k)Fluoranthene 2001 480iua/ka ‘J I 

S&03-SB06-000 SVTCL Bisr2-chloroethoxv)Methane 480!ua/ka U 
SJsO3-SBO6-000 SVTCL Bis(2-chloroethvl)Ether 

I 
480ua/ka U 

SJSO3-sBO6-000 SVTCL Bis(2-EthvlhexvBPhthalate 480 ualka IU 
SJSO3-SBW000 SvrCL Butvlbenzvlwhthalate 480 ua/ka IU 
SJSO3-SBO6-000 SVTCL Carbazole 480 ua/ka iU / 

SJSO3-SBO6-000 SVTCL Chrvsene 370 480 ua/ka iJ 
SJSO3-SBO6-000 SVTCL Di-n-Butvlwhthalate 480ua/ka U 

! SJSO3-SBOMXX) SVTCL Di-n-O&l Phthalate 480 ualka ‘U 
SJSO3-SBO&000 SvrCL Dibenz(a,h)Anthracene 480ua/ka U I 
SJsO3-SBO&000 SVTCL Dibenzofuran 480ua/ka U 
SJS03-SBO6-000 SvrCL Diethvlwhthalate 480ua/ka U 
SJS03-SB06-000 SVTCL Dimethvl Phthalate 480ua/ka U 
SJSO3-SBWGOO SV-TCL Fluoranthene 250 480ua/ka J 
SJSO3-SBO6-000 ISVTCL Fluorene 480ua/ka U / 
SJS03SBO6-000 WTCL Hexachlorobenzene 480ua/ka U 
SJSO3-SBO6-000 SVTCL Hexachlorobutadiene 480uafka U 
SJSO3-SBO6-000 SVTCL /Hexachlorocvclowentadien 480ua/ka U 
S&03-SBO6-000 SVTCL tHexachloroethane 480ualka U 
SJSO3-SBO6-000 SVTCL ilndeno(l,2,3-cd)Pvrene 180, 480ua/ka J 
SJ.S03-SBW000 SVTCL llsobhorone 480uaIka U 
SJSO3-SBO6-000 SVTCL IN-Nitroso-Di-n-Prowvlamine 480uaIka U 
SJSO3-SBO6-000 SVTCL ’ !N-Nitrosodiohenvlamine ! 480uaIka U 

60 480ualka J SJSO3-SBO6-OGU SVTCL Naahthalene 
SJSO3-SBW000 SVTCL Nitrobenzene 480ualka U 
SJSO3-SBO6-000 SVTCL Pentachloroohenol 1200 ua/ka U 
SJSO3-SBO6-000 Sv-rCL Phenanthrene 97 480uaIka J 
SJSO3-SBO6-Ooo SVTCL Phenol 480ualka U 
SJSO3-SBO6-000 SVTCL Pvrene 210 480 uafka J 
SJSO3-SBO6-000 

719197 
719197 
719197 
7 /9/97 
719197 
719197 
719197 
7r9i97 
719197 
719197. 
719197 
719197 
719197 
719197 
7/9/97. 
719197 
719197 
7/9/97. 
7/9/97 
7/9/97, 
7/9/97 
7/9/97 
719197 
719197 
7/9/97 
719197 
719197 
719197 
7/9/97 
7/9/97 
719197 
7/9/97 
7/9/97 
719197 
719197 
719197. 
719197 
719197 
719197 
719197 
7/9/97. 

SJSO3-SBO6-000 

sJso3-s~~-Doo~ 

A.. ̂ 

SJSO3-SBO6-000 
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Sample ID 1 Analvsis 1 Chemical 1 Result 1 Det limit 1 Units IDV Qua11 Date Anal ] 
SJSO3-SB06-000 iVCTCL IChloromethane I 
SJSO3-SBO6-000 IVCTCL jcis-1,3-Dichloroorooene i 
SJSO3-SBO6-000 iVCTCL !Dibromochloromethane 1 I 

SJS03-SBO6-000 ‘VCTCL IEthvlbenzene 
SJSO3-SB06-000 VCTCL IMethvlene Chloride ! i7oi 

SJSO3-SBO6-000 VCTCL /Stvrene I I 

SJSO3-SBO6-000 VCTCL ITetrachloroethene 3; 

SJSO3-SBO6-000 VCTCL IToluene 3i 

SJSO3-SBO6-000 VCTCL iTotal Xvlenes 
SJSO3-SBO6-000 VCTCL ITrans-1,3-DichloroRroDene 
SJSO3-SBO6-000 VCTCL Trichloroethene 
sJSO3-SBO6-000 VCTCL Vinvl Chloride 
SJSO3-SBO7-000 CTOTP Total Phosphorous (as P) 3.41 
SJSO3-SBO7-000 MCYAN Aluminum 8190 
SJSO3-SBO7-000 MCYAN Arsenic 7.8. 
SJSO3-SBO7-000 MCYAN Barium 29.2 
SJSO3-SBO7-000 MCYAN Bervllium 0.51 
SJSO3-SBO7-000 MCYAN Cadmium 
SJSO3-SBO7-000 MCYAN Calcium 6720 
SJSO3-SBO7-000’ MCYAN Chromium 15.9 
SJS03-SB07-000 MCYAN Cobalt 7.7 
SJSO3-SBO7-000 MCYAN Cower 12.7 
SJSO3-SBO7-000 MCYAN Cvanide 
SJSO3-SBO7-000 MCYAN Iron 16900 
SJSO3-SBO7-000 MCYAN Lead 69.9 
SJSO3-SBO7-000 MCYAN Maanesium 2500 
SJSO3-SBO7-000 MCYAN Manaanese 133 
SJSO3-SBO7-000 MCYAN Mercurv 
SJSO3-SBO7-000 MCYAN Nickel 9 
SJSO3-SBO7-000 MCYAN (Potassium 1430 
SJSO3-SB07-000 MCYAN /Selenium 
SJSO3-SBO7-000 MCYAN ISilver 0.871 
SJSO3SBO7-000 .MCYAN /Sodium 925 
SJSO3-SBO7-000 IMCYAN IThallium 2.4 
SJS03-SB07-000 MCYAN IVanadium 21 
SJSO3-SBO7-000 MCYAN /Zinc 533 
Z&03-SBO7-000 PSPCB 14,4’-DDD 
SJSO3-SBO7-000 PSPCB /4,4’-DDE 
SJSO3-SBO7-000 PSPCB /4,4’-DDT 
SJSO3-SBO7-000 PSPCB /Aldrin 
SJSO3-SBO7-000 PSPCB aloha-BHC 
SJSO3-SBO7-000 PSPCB s!~ha_l_C~&rm-. 
SJS03-SB07-000 PSPCB Aroclor-lPT6 
SJSO3-SBO7-000 PSPCB Aroclor-122 1 __ --_. .--.__- 
SJSO3-SB07-000 PSPCB Aroclor-1232 
SJSO3-SBO7-000 

13’ua/ka IU : 7/l 197 ‘$ 

13:ua/ka !U : 7/l I97 
13!ua/ka /U / 7/l/97 
13rua/ka IU I 7/l 197 
13lua/ka iB 1 7/l I97 
13iua/ka iu 7/l I97 
13/ua/ka W 7/ 1 I97 
13lua/ka iJ i 7/l/97 
13lua/ka IU 1 7/l I97 
13ua/ka IU 

t 
7/l/97 

13ua/ka U i 7/l/97 
13’ua/ka U i 7/l/97 

1.8 ma/ka I 7fl.5197 
11.97 ma/ka 712197 
0.82.ma/ka L 712197 
054’ma/ka J 7/2/97, 
0.27 ma/ka J 712197 
O.l4ma/ka U 717197 

23.67 ma/ka 7/2/97 
1.9 ma/ka 712197 

2.18 ma/ka J 712197 
1.63 ma/ka B 712197, 
0.7 ma/ka U 712197 

4.63 ma/ka 7/2/97 
0.27 ma/ka J 712197 

49.25 malka 712197 
0.54 ma/ka 712197 
0.07 ma/ka U 6/30/97 

1.9ma/ka B 712197 
60.41 ma/ka 712197. 

0.82 ma/ka UL 712197. 
0.27 ma/ka B 712197. 

15.78 ma/ka B 7/2/97 
0.54ma/ka J 712197 
2.45 ma/ka 712197 
1.36 ma/ka L 712197 
4.3 ua/ka UJ 7116197. 
4.3 ua/ka UJ 7/16/97 
4.3 ualka UJ 7/16/97 
2.2 uafka UJ 7/l 6/97 
2.2 ua/ka UJ 7116197 

?,2usf!~--UJ_ 7/_161_9_7_ 

SJSO3-SBO7-000 
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sJso3-seo7-mo 

---_- .--__. 

, i..\ 
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Sample ID 1 Analysis 1 Chemical 1 Result 1 Det Limit I Units IDV Quail Date Anal 
SJSO3-SBO7-000 isvn IPentachloroahenol i 1 lOO%ra/ka 1” 7/9/97 
SJSO3-SBO7-000 isvra IPhenanthrene 561 430:ualka IJ 7/9/97 
SJSO3-SBO7-OCO isvn iPhenol I I 430lualka 1” : 719197 
SJS03-SB07-000 isv-a IPvrene I 180; 4301ua/ka rJ 719197 
SJS03-SB07-000 IVCTCL / 1.1.1 -Trichloroethane I I lbjualka iU 7/2/97 
SJSO3-SBO7-000 IVCTCL 11,1,2,2-Tetrachloroethane i 16,ualka i” j 

712197 
SJSO3-SB07-000 !VCTCL 1,1,2-Trichloroethane I I lbiualka i” 1 7/2/97 
SJSKGSBO7-000 /VCTCL 1, l-Dichloroethane / 16lua/ka I” 712197 
SJS03-SB07-000 VCTCL 1, l-Dichloroethene I 1 biualka iu 7/2/97 
SJSO3-SBO7-000 VCTCL ‘1,2-Dichloroethane lbiualka IU I 

16lua/ka 1” 
712197 

SJSO3-SBO7-Ooo VCTCL 1,2-Dichloroethene (total) I 

SJSO3-SBO7-000 VCTCL 1,2-Dichloroorooane 16lua/ka 
712197 
j/2/97 

SJSO3-SBO7-000 VCTCL 2-Butanone 16iualka ii I 712197 
SJSO3-SBO7-000 VCTCL 2-Hexanone 16’ualka U 712197 
SJSO3-SBO7-000 VCTCL 4-Methvl-2-Pentanone 16ualka U I 712197 
SJSO3-SBO7-000 VCTCL Acetone 50; 16ualka B 7/z/97. 
SJSO3-SBO7-000 VCTCL Benzene 16uaIka U 712197 
SJSO3-SBO7-000 VCTCL Bromodichloromethane 16iualka U 712197. 
SJSO3-SBO7-000 VCTCL Bromoform 16/ua/ka U 712197 
SJSO3-SBO7-000 VCTCL Bromomethane lblualka U 712197 
SJSO3-SBO7-000 VCTCL Carbon Disulfide lb’ualka U 712197 
SJSO3-SB07-000 VCTCL Carbon Tetrachloride 16ua/ka U 712197 
SJSO3-SBO7-Ooo VCTCL Chlorobenzene 16ua/ka U 712197, 
SJSO3-SBO7-000 VCTCL Chloroethane 16ua/ka U ! 712197 
SJSO3-SBO7-OCKI VCTCL Chloroform 16ualka U 712197 
SJSO3-SBO7-000 VCTCL Chloromethane 16ualka U 712197 
SJSO3-SBO7-000 VCTCL cis-1,3-Dichloroorooene lbualka U 712197 
SJSO3-SBO7-000 VCTCL Dibromochloromethane 16 ualka U 712197 
SJSO3-SBO7-000 VCTCL Ethvlbenzene lbualka U 712197 
SJSO3-SBO7-000 VCTCL Methvlene Chloride 74 16ualka B 7/2/97 
SJSO3-SBO7-000 VCTCL Stvrene 16ualka U 7/2/97 
SJSO3-SBO7-000 VCTCL Tetrachloroethene lbualka U 712197 
sJso3-SBO7-000 VCTCL Toluene 16uaika U 712197. 
SJSO3-SBO7-000 VCTCL Total Xvlenes 16ualka U 7/2/97 
SJSO3-SBO7-000 VCTCL Trans-1.3-Dichloroaroaene 16ua/ka U 712197 
SJSO3-SBO7-000 VCTCL Trichloroethene lbualka U 712197. 
SJSO3-SBO7-000 VCTCL Vinvl Chloride 16ua/ka U 712197. 
SJSOJ-SDOl -OCKI CTOTC Total Oraanic Carbon 4650 54.8 malka 7130197 
SJSW-SDOl -000 CTOTP Total Phosahorous (as P) 116 33.41malka 7129197 
SJSOJ-SDOl -000 MCYAN Aluminum 3970 9,46/ma/ka 7/25/ 97 
SJSOJ-SDOl -000 MCYAN Antimonv 0.45 0.43imalka B 7125197 
SJSOJ-SDOl -000 --- MCYAN Arset-& 
SJS03-SDOl -000 MCYAN Barium 
S&03-SD0 l-000 -.-...- MCYAN Be-r!!Lum 
SJS03-SD0 l-000 .._-..-...- MCYAN Cad.rn1um _-.-- 
sJso3-SW l-o00 -.---.-- -- MCYAN Calcium -- ---__- 
SJSO3-SDOl -OUO _..___-- MCYAN Chromium -- -___ 
.SJSO3-SDOl -000 MCYAN Cobalt _.-- -.-_. 
.S.&O3~001-000 MCYAN Gamer __ 
SJSO3-SDOl -000 . -- .-...-- -- MCYAN Cvanide 
SJSOJ-SDOl -000 MCYAN Iron 
SJS03-SDBIOOO MCYAN Lead 
SJS03:SDO~-Q00 MCYAN Mmnesiu.m _ --__ 
SJSO3-SDOl-000 .MCYAN Manaanese 
sJJc3:~~QDgoo .-~ MCYAN Mercu_ry - ___- 
sJsO3-SW l-000 .-_.--.._.- MCYAN Nickel 
SJS03-SDOl -000 --- -. - 
.SJS03-SOOT1000 MCYAN Selenium_ 
.saos:so_ql-000 ,MCMN Silver 
SJS03-SDOl -000 MCYAN Sodium -- 
SJSO3-SDO1-000 MCYAN Thallium - -. -. .----_____.____ -. -. ..--- 
SJS03-SDOl-000 MCYAN Vanadium 
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,,-- 

. . . . 

SJSOJ-SDOI -00 __-__- 

SJSOJ-SDOl -000 
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SamDIe ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Quail 1-1 

..- _. .-. -._ 

osulfan SW&e _., 

aaa~m.a~Ch!orcjane 

HeDtach!or _._. - 

SJSO3-SDO2-000 -__- .- -.. -- 
,>- *, 
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ch!wxxc!we_ntadien. I .-.-- - 
xochloroethane-.. __ .I .-. --- - 
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SamDIe ID 1 Anahrsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV QualI Dote Anat 
SJSO3-SDO2-000 iVCTCL il.l-Dichloroethene I I 14rualka IUJ I 

IVCTCL /1,2-Dichloroethane 
1 

712 l/97- 
SJSO3-SD02-000 ! ld.ua/ka iUJ 712 1197 
SJSO3-SD02-000 /VCTCL 11.2-Dichloroethene (total) i j 14ua/ka iUJ I 

712 l/97 
SJSO3-SDO2-000 VCTCL 1,2-Dichloroorooane I ! ldrua/ka !UJ ; 712 1 I97 
SJSO3-SD02-000 ,VCTCL 2Butanone lliua/ka iUJ I 7/21/97 
SJSO3-SD02-000 VCTCL 2-Hexanone I ld!ua/ka iUJ ! 712 1 I97 
SJS03-SD02-000 IVCTCL 4-Methvl-2-Pentanone 

i 
lPua/ka iUJ , I 7/21 I97 

SJS03-SD02-000 IVCTCL Acetone ld!ua/ka IUJ / 7/21/97 
SJSO3-SDO2-000 /VCTCL Benzene 14iua/ka /UJ I 7/21/97 
SJSO3-SD02-000 IVCTCL Bromodichloromethane ! 14lualka IUJ ! 7121 I97 
SJSO3-SDO2-000 VCTCL Bromoform ldlua/ka IUJ I 7121 I97 
SJS03-SD02-000 VCTCL Bromomethane 14iua/ka /UJ 7121197 
SJS03-SD02-000 VCTCL Carbon Disulfide 14lualka IUJ 7/21/97 
SJSO3-SDO2-000 ‘VCTCL Carbon Tetrachloride 14jua/ka ‘UJ 712 l/97 
SJSO3-SDO2-000 VCTCL Chlorobenzene 14iualka UJ 7/2 1 I97 
SJSO3-SDM-000 VCTCL Chloroethane l$/ua/ka UJ 7121197 
SJS03-SD02-000 VCTCL Chloroform I 14iua/ka UJ 7/2 1 I97 
SJS03-SD02-000 VCTCL ‘Chloromethane 1 diua/ka UJ 712 1 I97 
SJSO3-SDO2-000 VCTCL cis-1,3-DichlorooroDene 1 Blualka UJ 7121197 
SJSO3-SDO2-000 /VCTCL Dibromochloromethane 14iua/ka UJ 7/21/97 
SJSO3-SDO2-000 VCTCL Ethvlbenzene 14imka uJ 7121197 
SJS03-SD02-000 VCTCL Methvlene Chloride 110’ 14lua/ka J 7121197 
SJS03-SD02-000 VCTCL Stvrene 14lua/ka UJ 7/21/97. 
SJS03-SD02-000 VCTCL Tetrachloroethene Il’uafka UJ 7121197 
SJS03-SD02-000 VCTCL Toluene 14ua/ka UJ 7121197 
S.S03-SDO2-000 VCTCL Total Xvlenes 14 ua/ka UJ 7121 I97 
SJS03-SD02-000 VCTCL Trans-1,SDichlorobrobene 14uaIka UJ 7121197 
SJS03-SD02-000 VCTCL Trichloroethene 14 ua/ka UJ 7121197 
SJS03-SD02-000 IVCTCL IVinvi Chloride 14ua/ka UJ 712 l/97 
SJS03-SDM-OOOP CTOTC Total Oraanic Carbon 663001 67.7 ma/ka 7/30/97 
SJS03-SD02-OOOP CTOTP Total Phosbhorous (as P) 1 111 1.6 ma/ka 
SJS03-SD02-OOOP MCYAN Aluminum 7130! 

7/29/97_ 
10.01 malka 7125197 

SJSO3-SDO2-OOOP MCYAN Antimony 3.9 0.45 ma/ka B 7125197, 
SJSO3-SDO2-OOOP MCYAN Arsenic 9.1 0.68 ma/ka 7125197 
SJS03-SD02-OOOP MCYAN Barium 300 0.45 ma/ka 7125197 
SJS03-SD02-OOOP MCYAN Bervllium 1.2 0.23 ma/ka 7125797 
SJSO3-SDO2-OOOP MCYAN Cadmium 2.5 0.11 ‘ma/ka 7125197 
SJSO3-SDO2-OOOP MCYAN Calcium 3120 19.79 ma/ka 7125197 
S&03-SD02-OOOP MCYAN Chromium 43.3 1.59 malka 7125197. 
SJS03-SD02-OOOP MCYAN Cobalt 5.6 1.82 ma/ka J 7125197 
SJSO3-SDO2-OOOP MCYAN Cower 126 1.36 ma/ka 7125197 
SJS03-SD02-OOOP MCYAN Cvanide ~o~.ma~k~~~ _ !L ~-------z.mL?~ 
SJSO3-SDO2-OOUP MCMN iron 17200_ 3 87 ma/lm -A.-_ -7ml!!J 
-.~..--~,----M_CYAN-.,!-~Q~.--~ ____-- .___.. --__ -we..-KM- ____ -.23 ma/ka ..__ ._ _- _._ _. - __._ .7/?5f97 SJS03-SD02-OOOP 
sJSO3-SDO2-OOOP 

SJS03-SD02-OQOP 
SJS03-SD02-9QClP 

MCYAN So-m 
MCYAN Thallium 
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SJSO3-SDO2-00 --.---.- 

SJS03-SD02-OOOP 
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Sample ID 1 Analysis Chemical 1 Result 1 Det Limit 1 Units IDV Quad Dote Anal 
SJS03-SD03-000 IMCYAN Ben/Ilium 1.71 0.33ima/ka I 7/25/97 

“‘7) 

SJS03-SD03-000 IMCYAN ‘Cadmium I O.l6ima/ka !U 7125197 
SJS03-SD03-000 IMCYAN Calcium 2210; 28.34Ima/ka 7125197 
SJSO3-SD03-000 IMCYAN Chromium 20.4! 2.28/ma/ka i i 7/25/97 
SJS03-SD03-000 IMCYAN Cobalt 4.81 2.61ima/ka !J / 7125197 
SJS03-SD03-000 IMCYAN Cower I 40.2/ 1.951ma/ka ! I 7125197 

, 
SJSO3-SD03-000 IMCYAN Cvanide I OBima/ka IU 1 7/22/97 
SJS03-SD03-000 IMCYAN ‘Iron 182001 554ima/ka 1 7125197 
SJXB-SDO3-000 iMCYAN Lead 47.91 0.33 ma/ka i 7/25/97 
SJSO3-SD03-000 MCYAN Maanesium 10501 58.96 ma/ka IJ I 7125197. 
SJSO3-SD03-000 MCYAN Manaanese 51.51 0.65ma/ka jK / 7125197, 
SJSO3-SD03-000 MCYAN Mercurv 0.241 0.08 ma/ka 8/l/97 
SJSO3-SD03-000 MCYAN Nickel 141 2.28 malka 7125197 
SJS03-SD03-000 MCYAN Potassium 7711 72.31 Ima/ka J 7/25/97 
SJSO3-SDO3-000 MCYAN Selenium 0.98’ma/ka UL 7/25/97 
SJSO3-SD03-000 MCYAN Silver 0.371 0.33 ma/ka ‘J 7/25/97 
SJSO3-SDO3-000 MCYAN Sodium 1951 18.89 ma/ka IJ 7125197. 
SJso3-sw3-000 MCYAN Thallium ! 0.65 ma/ka !U 7125197 
SJSO3-sDO3-ooo MCYAN Vanadium’ 31.4 2.93 malka 7125197. 
SJso3-sw3-OCO MCYAN Zinc 93.4 1.63 malka 7125197 
SJso3-sDO3-000 PSPCB 4/l’-DDD 60 5.3 ua/ka B/5/97 
SJS03-SD03-000 PSPCB 4,4’-DDE 78 5.3uaIka J B/5/97 
S&03-SD03-000 PSPCB 4,4’-DDT 20 5.3 ua/ka B/5/97 
SJSO3-SDO3-000 IPSPCB Aldrin 2.7ua/ka U B/5/97 
SJS03-SD03-000 PSPCB aloha-BHC 2,7ua/ka U B/5/97 
SJS03-SD03-000 PSPCB aloha-Chlordane 0.881 2.7uaIka J B/5/97 
SJSO3-SDO3-000 PSPCB Aroclor-1016 53ua/ka U B/5/97 
SJSO3-SDO3-000 0 PSPCB Aroclor-122 1 1 lOua/ka U 815197 
SJSOJ-SDM-OOU !PSPCB Aroclor-1232 53ualka U 815197 
SJS03-SD03-000 IPSPCB Aroclor-1242 53ualka U 815197 
SJS03SD03-000 iPSPCB Aroclor-1248 53ua/ka U 815197 
SJS03-SD03-000 IPSPCB Aroclor-1254 53ualka U B/5/97 
SJS03-SD03-000 /PSPCB Aroclor-1260 53ua/ka U B/5/97 
SJS03-SD03-000 fPSPCB beta-BHC 2.7ua/ka U 815197 
SJS03-SD03-000 PSPCB delta-BHC 2.7 ua/ka U 815197 
SJSO3-SD03-000 ‘PSPCB Dieldrin 5.3 ualka U 815197 
SJS03-SD03-000 PSPCB Endosulfan I 2.7ua/ka U 815197 
SJS03-SD03-000 PSPCB Endosulfan II 5.3ualka U 815197 
SJS03-SD03-000 PSPCB Endosulfan Sulfate 5.3ualka U B/5/97 
Z&03-SD03-000 PSPCB Endrin 5.3uaIka U 815197 
SJS03-SD03-000 PSPCB Endrin Aldehvde 5.3ua/ka U 815197 
SJSO3-SDO3-OXI PSPCB Endrin Ketone ___- 5.3Wka U 8fE?L?2 ___. .-.. ..- 
SJSO3-SDO3-OUO PSPCB -- ~amma&G-.--. _ 2.7 LLmaup---- --WEm 
SJS03-SD03-000 2.7 UQLIKL- U __._ __ ---.-8M%! 

SJS03-SD03-000 kxlPixeene----. _-_. 

SJS03-SD03-000 --_ ._-.--_-- 

.sJso3_SDO3-000 
&JSO3-SDO3-000 --_.. - 
SJSO3-SDO3-000 

2,6-Dinitrotoluene 

2-Chloroohenol 
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Sample ID 1 Analysis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Dote Ano1 
Z&03-SD03-000 lsVTcL 12-MethvlnaDhthaiene I 530iua/ka :U 8/l l/97 
SJS03-SD03-000 lsVTcL i2-Methwhenol 530iuaIka :U ’ 8/l 1 I97 
SJso3-sDO3-000 isvlcL IZNitroaniiine 1 t 13OO!ua/ka ‘U 8/l l/97 
SJSO3-SDO3-000 !sVTcL 12-NitroDhenol I 

I 
530iualka U 8/l l/97 

SJSO3-SD03-000 WTCL i3,3’-Dichlorobenzidine / I 530!ua/ka iu i 8/l 1 I97 
SJSO3-SDO3-000 ISVTCL 13-Nitroaniline 

I / 
I 13OO:ua/ka iU 8/l 1 I97 

SJSO3-SD03-000 sVTcL l4,6-Din&o-2-MethvlDhenol 1 ! 13OOua/ka IU 8/l l/97- 
SJso3-sDO3-000 svrcL Id-BromoDhenvl Dhenvlether 1 ! 530lua/ka iU 8/l l/97 
SJS03SD03-000 SvrCL Id-Chloro-3-Methvlph&nol I 530iua/ka IU i 8/l 1 I97 
SJSW-SD03-000 /SVTCL IP-Chloroaniline 

I 
530\ua/ka IIJ I 8/l l/97 

SJSO3-SDO3-000 SVTCL t4-Chlorophenvl-Dhenvlether 530iua/ka !U 8/l l/97 
SJSO3-SDO3-000 SVTCL i4-MethvlDhenOl 530iua/ka iu I 8/l 1197, 
SJSO3-SD03-000 SVTCL Id-Nitroaniline 1300/ua/ka !U I 8/l l/97 
SJSO3-SD03-000 SWCL 14-NitroDhenol 13OOlua/ka iu i 801197 
sJso3-sDO3-000 SvlCL !Acenaahthene 530iua/ka /u 8/l l/97 
SJSO3-SDO3-OOU sV-rcL AcenaDhthvlene 66 530/ua/ka iJ 8/l l/97 
SJ!X3-SD03-000 SvfCL Anthracene 56, 5301ua/ka iJ 8/l l/97 
SJSO3-SD03-000 SVTCL Benzo(a)Anthracene 2501 530tua/ka IJ 8/l l/97 
S&03-SDO3-000 SVTCL Benzo(aYWene 2201 530iua/ka iJ 8/l l/97 
SJso3-sDO3-OCO ISVTCL Benzo(b)Fluoranthene 450 530/ua/ka /J 8/l l/97 
SJSOJ-SDOJ-000 ISVTCL Benzo(a.h.iY!wlene ~1 a,- 530&&q J ~ -1 ~ 8/l l/97 
.SJS03-SD03-000 SvrCL Benzo(k)fluoranthene 170 530’ua/ka J 8/l l/97 
SJSO3-SD03-000 SVTCL Bis(2-chloroethoxv)Methane 530uafka U 8/l l/97 
SJSO3-sDO3-000 SVTCL Bis(2-chloroethvl)Ether 530ua/ka U 8/l l/97 
SJSO3-SD03-000 SVTCL Bis<2-EthvlhexvOPhthalate 220ualka B 8/l l/97 
SJSO3-SD03-000 ISVTCL Butvlbenzvi~hthalate 530 uafko U 8/l l/97 
SJ.S03-SDO3-000 i.wrcL Carbazole ~~ 530 ua/ko / I 
SJSO3-sDo3-000 ISVTCL Chwsene 270( 530uaIka e- i/t 119”: 
SJS03-SD03-000 ISVTCL Di-n-ButvlDhtholate 530ua/ka U 8/l l/97 
SJSO3-SDO3-000 ISVTCL Di-n-O&i Phthalate 530uatka U 8/l 1197 
SJSO3-SD03-000 ISVrCL Dibenz(o,h)Anthracene / 66 530ua/ka J 8/l l/97 
S&03-SD03-000 ISVTCL Dibenzofuran 530ua/ka U 8/l l/97 
SJS03-SD031300 ‘SVTCL DiethvlDhthalcrte ! 530uq/ka U 8/l l/97 
SJS03-SD03-000 SvrCL Dimethvl Phthalate 530ua/ka U 8/l l/97 

8/l l/97 SJSO3-SDO3-000 SVTCL Fluoranthene / 320 530 ua/ka J 
SJso3-sDO3-000 SVrCL Fluorene 530uq/ka U 8/l l/97. 
SJS03-SDO3-000 SVTCL IHexochlorobenzene 530ualka U 8/l l/97 
SJSO3-SD03-000 SVTCL Hexachlorobutadiene 530uaJkn U 8/l l/97 
SJSO3-SDO3-ooo svrcc Hexachlorocvclooentadien I 530uaJka U 8JllJ97 
SJS03-SD03-000 SVTCL ‘Hexachloroethane 530uaJka U 8/l l/97 
SJSO3-SD03-000 SVTCL Indeno(l.2.9ccWvrene 1801 530ua/ka J 8JllJ97 
SJSO3-SDO3-000~ SvrCL !sa2mme 

sJso3-sD03-000..- _.. SVlCL N~rSthalene~--.- ..- . . 
~JS03-SDOWK!~~~~SU.&.e Nitrqbenzene .- .----- _- _. 

SJSO3-SDO3-000 
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_._.. -.-- . -.- 
OD. _ ._---- 

SJS03-SD06-00 ---.- '-ODE-w..p-.--.. 

__ oclor-1232 
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.-. ! _ 

.-.!Benzo(blFluoranthene 

!Dibenz(a,h)Anthracene. 
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Sample ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV QualI Date Anal 

SJSO3-SD06000 !SVTCL IFluorene I 1600 ua/ka iU 7/2 1 I97 
SJSO3-SDO6-000 lsVrcL IHexachlorobenzene ! 1600iualko !U ’ 712 1 I97 
SJSO3-SD06000 ISVTCL IHexachlorobutodiene I 1600iua/ko IU i 7/21 I97 
SJSO3-SDO&000 jSVTCL Hexochlorocvclobentodien : 160Oiua/ka XJ / 7121197 
SJSO3-SD06000 isv-ra Hexachloroethone 160Oiualka iU ’ 

SJSO3-SDO6-000 ISVTCL 1600:ua/ka iU 
7121197, 

Indeno(l,2,3-cd)Pvrene I I 
7121197. 

SJS03SDO6-000 ISVrCL lsoohorone ! 16OOiualka IU i 7/21/97 
SJS03-SD06-000 WTCL 16UO!ua/ka IU : 712 1 I97 
SJSO3-SD06COO isvra 

N-Nitroso-Di-n-Prowlamine j 
iN-Nitrosodiohenvlomine ; 1600lualka 1L.J 712 l/97 

SJSO3-SDO6-000 SVTCL Nabhthalene I 1600/ua/ko IU 7121197. 
SJSO3-SD06000 SVTCL Nitrobenzene 1600’ualka iU / 7121 f97- 
SJSO3-SD06000 SVTCL Pentachloroohenol 4100ua/ka IU 

/ 

1600’ualko IU 
7/21/97, 

SJS03-SD06-000 SVTCL Phenonthrene I 7121197 
SJS03-SD06-000 SVTCL Phenol 1600 ualka ‘U 7/21/97 
SJSO3-SD%000 SVTCL Pvrene I 220, 1600ua/ka ,J 712 1 I97 
SJso3-SW&000 VCTCL 1, 1,l -Trichloroethone 11 uolka UJ 7/a/97 
SJso3-SD%-000 VCTCL 1,1,2,2-Tetrochloroethane i 11 ua/ka UJ 7/a/97 
SJSO3-SD06000 VCTCL 1,1.2-Trichloroethone 11 ua/ka UJ 7/B/97. 
SJSO3-SDO&000 VCTCL 1, 1-Dichloroethane llua/ka U 718197 
SJS03-SD06-000 VCTCL l,l-Dichloroethene 11 ua/ka U 7/8/97 
SJS03-SD06-000 ,VCTCL 1,2-Dichloroethane 11 ua/ka U 7/a/97 
SJS03-SD06-000 VCTCL 1,2-Dichloroethene (total) 11 ua/ka U 7/a/97 
SJSO3-SDO&000 VCTCL 1,2-Dichloroororoone 11 ualka UJ 7/8/97 
SJSO3-SD06-COO VCTCL 2-Butonone llua/ka U 7/0/97. 
SJSO3-SD06400 VCTCL 2-Hexonone 11 ua/ka UJ 7/a/97 
SJSO3-SD06000 VCTCL 4-Methvl-2-Pentanone i 11 ua/ko UJ 7/a/97. 
SJS03-SD06000 VCTCL Acetone / 11 ua/ka U 7/a/97 
SJSO3-SD06000 VCTCL Benzene 1 11 ua/ka UJ 7/a/97 
SJS03-SD06000 VCTCL 
.SJS03-SD06000 VCTCL 

Bromodichloromethone 1 11 ua/ka UJ 7./8/97. 
Bromoform I 11 ua/ka UJ 718197 

SJSO3-SD06000 VCTCL Bromomethone I 11 uo/ka U 7/a/97. 
SJso3-SD06000 VCTCL Carbon Disulfide llua/ka U ’ 710197 
SJso3-SDOb000 ‘VCTCL 

I 
Carbon Tetrachloride 11 uo/ka UJ 7/a/97. 

SJS03-SDO6-000 VCTC t Chlorobenzene 11 ua/ka UJ 7/0/97 
SJS03-SD06-000 VCTCL Chloroethone 11 ua/ko U 7/a/97 
SJS03-SD06-000 VCTCL Chloroform 11 uo/ko U 7/0/97 
SJSO3-SD06-000 VCTCL Chloromethone 11 uo/ka U 7/a/97 
SJS03-SDO6-OCO ‘VCTCL cis-1.3-Dichloroorooene 11 ua/ko UJ 7/a/97 
SJS03-SD06-000 VCTCL Dibromochloromethone 11 ua/ka UJ 7/0/97 
SJSO3-SDO6-000 VCTCL Ethvlbenzene 11 ua/ka UJ 7/0/97 
SJSO3-SDO6-000 VCTCL Methvlene Chloride 100 11 ua/ka 7/8/97 
SJSO3-SD06000 VCTCL _SfyLene __.---..-..-- . .._ -._. Il.wf!a-- L!----- 7/&w 
SJSO3-SD06000 VCTCL Tetrachloroethene ----- ~-. 11 uaLks_.UJ---.-.~_Zl~f~ 
SJSO3-SD06-000 .---_ _-.-. VCTCL Toluene I 4 ----___ __ _. _ -_ -. ._ _ ._ _ 11 uaLka---L----- .--.lih!9~ 
SJSO3-SD06-000 -.._.- ___ 11 ua/ka UJ 718f97 -__ -.-. 
SJS03-SD06-000 
SJSO3-SD06-000 

US~3-s.~~~ -- VCTCL Vinyl Chlorjde 
SJSOJ-sso l-o00 -___- -- 
SJSOJ-SSOl-000 !MCYAN Aluminum -.. .._ 
&l.g~zl~o l-000 MCYAN Antimony--- -. 
SJSO3-SSO l-000 -- . -..--. MC_YAN Arsenic 
SJSQ3-ssol-ooo 

SJSOJ-SSO l-000 
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_sJso3:ssor_Poo~ 
.s!.so&s~oa. 
sJso3-SSOl -000. __ _.-.__.. - _ - 

~~&ss_ql-ooo 
Qsos-sso l-O.00 6-Dinitro-2-Meth 
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Samde ID 1 Analvsis 1 Chemical 1 Result 1 Det limit 1 Units IDV QualI Date Anal 
SJSOJ-SSOl -000 lsvTcL 14-Chloroaniline 340:ua/ka !UJ 7/17/97 

SJSO3-SSOl -OOO p-TCL /4-Chloroohenvl-chenvlether 340iua/ka !UJ / 7/17/97 
SJSOJ-SSOl -000 lsVTcL i4-Methvlchenol 340&a/ka iUJ 

I 
7/l 7/97 

SJSOJ-SSOl -000 isvTcL 14-Nitroaniline 840iua/ka IUJ I 7/17/97. 
S&03-SSOl -000 !SVTCL i4-Nitrobhenol 

I 840iua/ka /UJ ! 7/17/97. 
SJSO3-SSOl -000 ISVTCL IAcenachthene 

! ! 340/ua/ka iUJ ’ 7/l 7197 
S.s03-SSOI -000 isvTcL IAcenaohthvlene I I 340iua/ka IUJ i 7117197 
SJSOJ-SSOl -000 pfrCL jAnthracene / 340iua/ka IUJ ! 7/ 17197 
SJSO3-SSOl -000 SVTCL iBenzo(a)Anthracene 340!ua/ka IUJ I 7/l 7197 
SJSO3-SSo1-000 SVTCL jBenzo(a)Pvrene 340Iua/ka UJ j 7/l 7197. 
SJso3-SSO l -ooo SVTCL IBenzo(b)Fluoranthene 501 340iua/ka J i 7/l 7197 
SJSO3-sso 1 -0m SVTCL /Benzo(a,h,i)Pervlene I 340/ua/ka UJ 7/17/97 
SJso3-SSO 1400 SVTCL iBenzo(kIFluoranthene I 340iua/ka UJ i 7/17/97 
SJSO3-SSO l-000 SVTCL IBis(2-chloroethoxv)Methane 340!ua/ka ‘UJ I 7/17/97 
SJSrl3-SSOl-000 SVTCL iBis(2-chloroethvl)Ether 340 ua/ka UJ ! 7/17/97 
SJSM-SSO l-o00 SVTCL iBis(2-Ethvlhexvl)Phthalate 96 66ualka B 7/l 7197. 
SJsO3-SSOl -000 SVTCL lButvlbenzvlohthalate 340iua/ka UJ 7117197 
SJSO3-sso l-000 SVTCL icarbazole I 340 ua/ka UJ 7/l 7/97 
SJSO3-SSOl -000 SVTCL [Chrvsene 681 340 ua/ka IJ 7/ 17197. 
SJSOJ-SSOl -000 SVTCL iDi-n-Butvlbhthalate 340 ua/ka IUJ 7/T 7197 
SJSOJ-SSOl -000 SVTCL IDi-n-O&l Phthalate 340/ua/ka UJ 7/l 7197 
SJSOJ-SSOl -000 SVTCL IDibenz(a,h)Anthracene 1 340/ua/ka UJ 1 7/l 7197 
SJSOJ-SSOl -000 SVTCL /Dibenzofuran 340lua/ka UJ 7/l 7197 
SJSOJ-ss01-000 SVTCL lDiethvlchthalate 340lua/ka UJ 7/ 17197 
S&OS-SSOl -000 SV-TCL IDimethvl Phthalate ,I 3401ua/ka UJ 7/l 7197 
SJso3-ss01-oou SVTCL ‘Fluoranthene 340 ualka UJ 7/l 7197 
SJSOJ-SSOl -000 SVTCL Fluorene 340 ualka UJ 7117197 
SJso3-ss01-000 SVTCL Hexachlorobenzene 340 ua/ka UJ 7/l 7197 
SJSOJ-SSO1-000 SVTCL iHexachiorobutadiene 340 ua/ka UJ 7/l 7197 
SJso3-SSO l-000 SVTCL (Hexachlorocvclocentadien ! 340 ua/ka UJ 7/17/97 
SJso3-SSOl-000 SVTCL IHexachloroethane 340 ua/ka UJ 7/17/97 
SJSO3-SSO l-000 lSVTCL ilndeno(l,2,3-cdYvrene I 340rua/ka UJ I 7/17/97 
SJSO3-SSO l-000 SVTCL ilsoohorone 340ua/ka UJ 7117197 
SJSO3-sso l-000 SVTCL IN-Nitroso-Di-n-Prowlamine i 340 uaf ka UJ 7/17/97 
SJSOS-SSO l-000 SVTCL IN-Nitrosodibhenvlamine 1 340 ua/ka UJ 7117197 
SJSOJ-SSOl -000 SVTCL INaohthalene 340ua/ka UJ 7117197 
SJSObSSO l-000 SVTCL iNitrobenzene 340 ua/ka UJ 7/l 7197. 
SJSOJ-sso l-000 SVTCL iPentachlorobhenol 840 ua/ka UJ 7/l 7197 
SJSO3-SSO l-000 ISVTCL /Phenanthrene 340’ua/ka UJ 7/l 7197 
SJSOJ-SSOl -000 SVTCL Phenol 340 ua/ka UJ 7/ 17197 
SJSO3-SSO l-o00 SVTCL ‘Pvrene 1101 340 uafka J 7117197 
SJSO3-SSO l-000 --___-- XTCL 1 1 l-Tdchloroethane- .--_. .- # I ..- .t?/mv 
&&03-sso l-000 
sJso3-sso l-000 . . .-.___-- 
.SJso3-SSOl -000 

SJSO3-SSO1-000 /VCTCL iChloroform 
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SamDIe ID 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-OUO 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-OfXI 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
.5X03-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
S.S03-SSO2-000 
SJSO3-SSO2-000 
‘SJSO3-SSO2-000 
‘SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJS4l3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJSO3-SSO2-000 
SJsO3-SSo2-000 
SJSO3-SSO2-000 

1 Analysis 1 Chemical 1 Resulf 1 Det Limit 1 Units IDV Qua11 Date Anal 
iwc6 /He&tachlor EDoxide ! 1.7iua/ka !U 1 7113197 
IPSPCB IMethoxvchlor / I 17iualka iU i 7113197 
!PSPCB IToxaDhene / I 170lua/ka IU ! 7/13/97 
ISVTCL 1,2,4-Trichlorobenzene i I 340!ua/ka IU 713197. 

t 1 
lSvTCL 1,2-Dichlorobenzene I 340iua/ka iU I 713197 
ISvrCL 1,3-Dichlorobenzene / I 340:ua/ka iU 7/3/97 
ISVTCL 1,4-Dichlorobenzene I 340iua/ka IU 1 713197 
ISVTCL 2,2’-oxvbis(l-ChlorowoDane I 340/ua/ka jU I 713197 
SVTCL 2,4,5TrichloroDhenol 840/ua/ka iu I 7/3/97 
SvrCL 2.4,6-TrichloroDhenol 340/ua/ka IU I 713197 
svrcL 2,4-DichloroDhenol 340iua/ka IU I 7/3/97 
SVTCL 2,4-Dimethvlphenol 340iualka u t 713197 
svrcL 2,4-Dinitrophenol 840/ualka U ! 7/3/97 
ISVTCL 2,4-Dinitrotoluene 340’ua/ka U 7/3/97 
SvrCL 2.6..Dinitrotoluene 340’ualka U 713197. 
SVTCL 2-ChloronaDhthalene 340ualka U 713197 
SvrCL 2-ChloroDhenol 340ualka U 713197 
SVTCL 2-Methvinaohthalene 340ualka U 713197 
SVTCL 2-Methvlohenol 340’ualka U 713197 
SVTCL 2-Nitroaniline 840ua/ka U 7/3/97 
SWCL 2-NitroDhenol 340 uafka U 7/3/97 
SVTCL 3,3’-Dichlorobenzidine 340 uafka U 7/3/97 
SVTCL 3-Nitroaniline 840ualka U 713197 
SVTCL 4,6-Dinitro-2-MethvlDhenol ’ 840ua/ka U 713197 
SvrCL 4-Bromoohenvl Dhenvlether 340uaJka U 7/3/97 
SvrCL 14-Chloro-3-MethvlDhenol 340ualka U 713197 
SVTCL 4-Chloroaniline 340ualka U 713197. 
SvrCL I-Chloroohenvl-Dhenvlether 340ualka U 713197 
SVTCL 4-Methvlohenol 340uatka U 7/3/97 
SvrCL P-Nitroaniline 840ua/ka U 713197 
svTcL I-NitroDhenol 840ua/ka U 7/3/97 
SVTCL ‘Acenaohthene 340ualka U 713197 
SVTCL Acenaohthvlene ! 340ua/ka U 7/3/97- 
SvrCL Anthracene I 340ua/ka U 713197 
SvrCL Benzo(a)Anthracene ! 36 340ualka J 713197 
SVTCL Benzo(a)Pvrene 38 340ualka J 713197 
SVTCL iBenzo(bYluoranthene i 62 340ua/ka J 713197 
SVTCL Benzo(a,h,i)Pervlene i 340ua/ka U 713197 
SVTCL Benzo(k)Fluoranthene 340ualka U 713197 
SvrCL Bis(2-chloroethoxv)Methane 340ua/ka U 713197 
SVTCL Bis(2-chloroethvl)Ether 340ualka U 713197 

340 !?!a&!- !L- -_- --.--X3I.V - .-- - --___ 
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Sample ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Quol( Date Anat 
SJSO3-SSO2-000 ISVTCL !Nitrobenzene 340w/ka ilJ 7/3/97 
SJSO3-SSO2-000 WTCL iPentachloroohenol 840!ua/kcl iU 
SJSO3-SSO2-000 isvra 

/ 713197 
!Phenanthrene 340iua/ka ‘U 7/3/97 

SJSO3-SSO2-000 ISVTCL IPhenol 34Oiualka ilJ 713197 
SJSO3-SSO2-000 ISVTCL iPvrene 

, 
54i 340,ua/ka !J 

i 1, 1,l -Trichloroethane lOiua/ka IU ! 
713197. 

SJSO3-SSO2-000 ! 6/30/97 
SJSO3-SSO2-000 1,1.2,2-Tetrachloroethane / I 1 Oiua/ka IU 
SJSO3-SSO2-000 IVCTCL 

6/30/97, 
1 1, 1.2-Trichloroethane 
Il.1 -Dichloroethane ’ ’ 

lOiua/ka jU : 6130197 
SJSO3-SSO2-000 VCTCL lOiua/ka iU ! 4/30/97 
SJSO3-SSO2-000 VCTCL 1.1 -Dichloroethene lOiua/ka IU i 6/ 30197 
SJSO3-SSO2-OCO VCTCL 1.2-Dichloroeihane lOiua/ka !U ! 

/VCTCt 
6130197 

SJSO3-.SSO2-000 1,2-Dichloroethene (total) lOlua/ka IU I 6130197 
SJSO3-SSO2-000 VCTCL 1.2-Dichloroorooane lO;ua/ka iU 1 6/30/97 
SJSO3-SSO2-000 VCTCL ‘2-Butanone I lOiua/ka iU 
SJSO3-SSO2-000 VCTCL 2-Hexanone I IO/ua/ka !U 

6130197 
1 6130197 

SJSO3-.SSO2-000 VCTCL 4-Methvl-2-Pentanone 1 Oiua/ka IU I 6130197 
SJSO3-SSO2-000 VCTCL /Acetone 61 lOiua/ka IB ! 6130197 
SJSO3-SSO2-OUO VCTCL /Benzene 

I 
lO]ua/ka U 

SJSO3-SSO2-000 VCTCL iBromodichloromethane I lOiua/ko U 
SJSO3-SSO2-000 VCTCL iBromoform lOiua/ka U 6/30/97 
SJSO3-SSO2-000 VCTCL Bromomethane lOiua/ka U I 

IVCTCL 
6130197 

SJSO3-SSO2-000 Carbon Disulfide lOiua/ka U I 6130197 
SJSO3-SSO2-000 VCTCL Carbon Tetrachloride lO’ua/ka U 6/30/97 
SJSO3-SSO2-000 VCTCL Chlorobenzene lOua/ka U 6130197 
SJso3-sSO2-000 VCTCL Chloroethane lOua/ka U 6130197 
SJSO3-SSO2-000 VCTCL Chloroform 10 ua/ka U 6/30/97 
SJSO3-sso2-000 VCTCL /Chloromethane lOiua/ko U 6130197 
SJSO3-SSO2-000 VCTCL lcis-1,3-DichlorooroDene lOlua/ka U 6/30/97 
SJSO3SSO2-000 VCTCL IDibromochloromethane 1 ioiudka u 6/30/97 
SJSO3-SSO2-000 VCTCL iEthvlbenzene lOlua/ka U 6/30/97 
SJSO3-SSo2-000 VCTCL iMethvlene Chloride I 9 lO/ua/ka B 6130197 
S&03-SSO2-000 VCTCL ISWrene I lOiua/ka U 6/30/97 
SJSO3-SSO2-000 VCTCL ‘Tetrochloroethene I 2! lOtua/ka J 6130197 
SJSO3-SSO2-000 VCTCL Toluene I I 10 ua/ka U 6/30/97 
SJSO3-SSO2-000 VCTCL Total Xvlenes / lOua/ka U 6/30/97 
SJSO3-SSO2-000 VCTCL (Trans- 1,3-Dichloroorooene ! 10 ua/ka U j 6130197 
SJSO3-.SSO2-000 ‘VCTCL /Trichloroethene 1 I 10 ua/ka U 6/30/97- 
SJSO3-SSO2-000 VCTCL Vinyl Chloride lOucr/ka U 6/30/97- 
SJSO3-SSO3-COO CTOTP ‘Total Phosohorous (as P) 4.51 1.3.ma/ka 

45501 
7/l 5/97_ 

S&03-sSO3-000 MCYAN Aluminum 8.33 ma/ka 7/2/9x 
SJSO3-sso3-000 MCYAN Antimonv 0.501 0.38 ma/ka B 712197. 
SJso3-SsO3-000 _--._. 

SJs03-sS03&0@~ 
. . ,. / 

SJSO3-SSO3-000 
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Sample ID 1 Analysis 1 Chemical 1 Result 1 Det limit 1 Units IDV Qua11 Date Anal 1 

..-___ 

__.--- 

SJso3-sso3-000 
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SamDIe ID 1 Analvsis 1 Chemical I Result I Det Limit 1 Units IDV QuaI! Date Anal 
SJso3-sso3-000 WTCL IBenzo(b)Fluoranthene 67Oi 360,uafka ! 7112197 
SJso3-ss03-000 ISVTCL IBenzo(a.h,i)Pervlene 1 130! 36Oiualka /J ! 7/12/97- 
SJSO3-SSO3-000 Benzo(k)Fluoranthene 270; 36O’ualka iJ I 7/l 2/97- 
SJso3-sso3-000 ‘Bis(2-chloroethoxvIMethane / ! 36Oiua/ka iU 7112197. 
SJso3-sso3-000 SV-TCL Bis(2-chloroethvl)Ether i I 36Oiua/ka /U 7112197. 
SJSO3-sso3-000 SVTCL B&(2-EthvlhexvBPhthalate 1 7oj 280ua/ka IB I 

‘SVTCL ‘Butvlbenzvlohthalate 
7/12/97. 

SJSO3-sSO3-OOO I 36O&/ka IU 
I 

7/l 2197. 
SJso3-sso3-000 SVTCL Carbazole 36O/ua/ka !U 7112197 
SJSO3-.SSO3-000 SVTCL Chrvsene 4601 36&a/ka ! ’ 7112197 
SJso3-sSO3-000 SV-TCL Di-n-Butvlahthalate 36Oiua/ka IU 7112197 
-SJS4l3-sSO3-000 SVTCL Di-n-Octvl Phthalote 36Oiua/ka IU I 7/12/97 
SJSO3-SSo3-000 SV-TCL Dibenz(a.h1Anthracene 360/ua/ka ‘U 7112197 * 
S&03-sSO3-000 SVTCL Dibenzofuran 38. 360/ua/ka J 7112197 
SJS03-SSO3-000 SVTCL Diethvlohthalate 36O’ualkq ‘l-l / 7112197 
SJSO3-SSO3-000 SvrCL Dimethvt Phthalate 36OuaIka U 1 7112197 
SJSO3-SSO3-000 SVTCL Fluoranthene 610 360 ualka 7112197 
SJso3-SSo3-OOB SWCL Fluorene 36Oiua/ka U ! 7/12/97 
SJso3-sSO3-000 SVTCL Hexachlorobenzene 3601ua/ka U 7/12/97 
SJso3-sso3-000 SVTCL Hexochlorobutadiene 360iua/ko U I 

SJsO3-sSO3-000 SVTCL Hexachlorocvclobentadien 36O!ua/ka U 1 
7/12/97_ 
7/12/97 

SJso3-sso3-000 SVTCL Hexachloroethane 3601ualka .U I 
360!ua/ka IJ 

7/12/97 
SJso3-sso3-000 SV-TCL Indeno(l,2,3-cd)Pvrene 180 7/12/97 
SJso3-sSO3-000 SVTCL lsobhorone 360ualka IJ 7/12/97 
SJso3-sso3-000 SVTCL N-Nitroso-Di-n-Prowlamine 360uafka U 7/l 2/97- 
SJSO3-sso3-000 SVTCL N-Nitrosodiohenvlomine 360ua/ka U 7/l 2197 
SJso3-SSo3-000 SVTCL Nabhthalene 130 360 uafka J 7/l 2/97- 
SJso3-sso3-OOO SVTCL Nitrobenzene 36OuaIka U 7/ 12197 
SJSO3-SSO3-000 SVTCL Pentachlorobhenol 9OOualka U 7/l 2197 
SJSO3-SSO3-000 SVTCL Phenanthrene 220 36O,ua/ka J 7/ 12197 
SJso3-SSo3-000 ‘SVTCL Phenol 36Oua/ka U 7/12/97 
SJso3-ss03-000 SVTCL Pvrene 440 360ualka J 7/l 2197 
SJSO3-SSO3-000 VCTCL 1, 1, 1 -Trichloroethone llua/ka U 7/l I97 
SJso3-sso3-000 VCTCL 1,1,2,2-Tetrochloroethane 11 ua/ka ‘UJ 7/l/97 
SJSO3-SSO3-000 VCTCL 1,1.2-Trichloroethane 11 ua/ka U 7/l/97 
SJsO3-sSO3-000 tVCTCL 1,l -Dichioroethane 11 ua/ka U 7/T/97 
SJso3-SSo3-000 VCTCL 1,l -Dichloroethene 11 ua/ka U 7/l/97 
SJSO3-SSo3-000 VCTCL 1.2-Dichloroethone 11 ua/ka U 7/l/97 
SJso3-sSO3-000 VCTCL 1.2-Dichloroethene (total) 11 ualka U 7/l 197~ 
SJSQ3:SSO3-000 VCTCL L2-DichloroDroDone 11 ua/kq U 7/l/97 
SJSO3-SSO3-000 VCTCL 2-Butanone 11 ua/ka U 7/l/97 
SJ.w3-sso3-000 tVCTCL 2-Hexanone 11 ua/ka UJ 7/l /97 
S&03-SSO3-000 (VCTCL 4&let!x!L-2&xLmo~. .___-_- 11 Kb!k-..- UJ--.---- ---mfP_ 

.>-.; 

SJSO3-SSO3-000 
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SamDIe ID 
SJSO3-SSO3-000 
SJso3-sso3-000 
SJso3-sso4-000 

1 Analysis 1 Chemical 1 Result 1 Det limit 1 Units /DVQuai/ Date Anat 
ITrichloroethene 11 ualka IU 

‘2 
IVCTCL I 7/T/97 

IVinvl Chloride 11 .ua/ka iU 7/l 197 !:I; 
I /Total Phosphorous (as P) i 15.71 36ma/ka ; I 7/15/97 

SJso3-SSo4-000 
SJso3-sso4-CGO 
SJSo3-sSO4-000 
SJso3-SSW000 
SJso3-SSO4-000 
SJSO3-sso4-000 
SJSO3-SSO4-000 
SJSO3-SSO4-000 
S&03-ssoo-000 
SJSO3-SSO4-000 
SJSO3-SSO4-000 
SJSO3-SSo4-000 
SJso3-SSo4-OBO 
SJso3-ss04-000 
SJSO3-SSO4-000 
SJso3-SSo4-000. 
SJSO3-SSO4-000 

iMCYAN iAluminum 
‘MCYAN IAntimonv 
MCYAN IArsenic 
MCYAN /Barium 
MCYAN Bervllium 
MCYAN Cadmium 
IMCYAN Calcium 
MCYAN Chromium 
MCYAN Cobalt 
MCYAN Copper 
MCYAN Cvanide 
MCYAN Iron 
MCYAN Lead 
MCYAN Maanesium 
MCYAN Manaanese 
MCYAN Mercu 
MCYAN Nickel 

SJsO3-ss04-000 
SJSO3-SSO4-000 
SJso3-sSO4-000 
SJSo3-ssO4-000 
SJso3-sso4-000 
SJso3-sso4-000 
SJSo3-sso4-000 
SJSO3-SSO4-000 
SJSo3-ssO4-000 
SJso3-SSo4-000 
SJso3-SSOP-000 
SJso3-sso4-000 
SJso3-SSo4-000 
SJso3-ssO4-000 
SJso3-ssO4-000 
SJso3-SSo4-000 
SJSO3-sso4-000 .---.~. 
SJSO3-SSO4-000 - .._. - ..__ __ 
SJSo3-sso4-000 -----_..- 
SJso3-sSO4-000 -_.---- - 
.SJSO3-SSO4-000 
sJs03414,cltJl 

MCYAN Zinc 
PSPCB 4/l’-DDD 
PSPCB 4.4-DDE 
PSPCB 4.4’-DDT 
PSPCB /Aldrin 
PSPCB alpha-BHC 
PSPCB alpha-Chlordane 
PSPCB Aroclor-1016 
PSPCB Aroclor-1221 
PSPCB Aroclor-1232 
PSPCB Aroclor-1242 
PSPCB Aroclor-1248 
PSPCB /Aroclor-1254 
PSPCB IAroclor-1260 
PSPCB /beta-BHC 
PSPCB -_ .-- /delta-BHC ._.. 
PSPCB -- IDieldrin -.- 
PSPCB Endosulfan I -.-- .--- 
PSPCB Endosulfan II --- 
PSPCB Endosulfan Sulfate --_ 
PSPCB .Endrin .._. 

SJSO3-SSO4-000 ..------------- 

LkG!&S&QQL- 
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Sample ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qual( Date Anal 
SJso3-SSo4-000 iSVTCL !2,4-Dichloro~henol 360ua/ka iU : 7/10/97 
SJSO3-SSO4-000 isvrci. 12.4~DimethviDhenol 36Oualka YJ / 7110197 
SJso3-sso4-000 ;2,4-DinitroDhenol 900;ua/ka IU ; 7/10/97 
SJso3-SSW000 i2,4-Dinitrotoluene 360uafka iU 7110197 
SJSO3-sSO4-000 
SJso3-sso4-000 

[;S/& !2,6-Dinitrotoluene j t 360’ualka iU 1 7/10/97 
12-ChloronaDhthalene , 360!ua/ka iU I 7110197 

SJso3-SSo4QoO SVTCL 12-ChloroDhenol I 36Oiua/ka \U I 7/10/97 
SJSO3-SSO4-000 SVTCL i2-Methvlnaphthalene I 360;ua/ka I 

360;ua/ka 1:: 
I 7/10/97 

SJSO3-sSO4-000 SVTCL !2-Methvlohenol ’ j 7/10/97 
SJsO3-sSO4-000 SVTCL 12-Nitroaniline 9001ua/ka IU I 7/10/97 
SJso3-SSo4-000 SVTCL /2-NitroRhenol 36Oiua/ka !U I 7/10/97 
SJSO3-SSO4-000 SVTCL 3,3’-Dichlorobenzidine 360iua/ka t 1 7/10/97 
SJSO3-SSO4-000 SVTCL 3-Nitroaniline RlOiua/ka l:J 1 7/10/97 
SJSO3-sSO4-000 WTCL 4,6-Dinitro-2-MethvlDhenol 9QOiua/ka ‘U 7/l o/97 
SJsO3-sso4-000 SVTCL I-Bromoohenvl Dhenvlether 3601ua/ka U 7/10/97 
SJso3-SSO4-000 SVKL 4-Chloro-3-Methvlphenol I 36dua/ka U 7110197 
SJso3-sso4-000 SVTCL 4-Chloroaniline 3dua/ka IU 7110197 
SJSO3-SSO4-000 SVTCL 4-Chloroohenvl-Dhenvlether 36Oiualka /lJ 7/l o/97, 
SJSO3-SSO4-000 SVKL 4-Methvlohenol 36Oiua/ka fU 7110197 
S&03-sso4-000 SVTCL P-Nitroaniline 900iualka U .7/l o/97 
SJso3-SSo4-000 SVTCL b-NitroDhenol 9OOjua/ka U 7/l o/97 
S.s03-ssO4-000 SVTCL AcenaDhthene 36O’uaIka U 700197 
SJSO3-SSO4-000 SVTCL AcenaDhthvlene 36Oua/ka U 7/l o/97. 
SJso3-sso4-000 SVTCL Anthracene 43. 36Oua/ka !J 7/l o/97- 
SJso3-SSO4-000 SVTCL BenzocalAnthracene 120 360uaIka J 7/l o/97 
SJso3-SSo4xlO SvrCL Benzo(a)Pvrene 180 36Oua/ka J 7 i 1 o/97- 
sJso3-sso4-000 SVTCL /BenzoCbYluoranthene 5501 360 ua/ka 7/ 1 O/97. 
sJso3-sso4-000 SVTCL BenzoCa,h,i)Pervlene 170 36Ouafka J 7/10/97. 
sJso3-sso4-000 SVTCL BenzoCkFluoranthene 170 360 ua/ka /J 7/l o/97- 
sJso3-sso4-coo SVTCL BisO-chloroethoxv)Methane 36Ouafka U 7/ 10197. 
SJSO3-SSO4-000 SVTCL Bis(2-chloroethvl)Ether 36dua/ka U 7/10/97 
SJSO3-SSO4-000 SvrCL BisO-Ethvlhexvl)Phthalate 490’ 280ua/ka B 7/ 10197 
sJso3-sso4-000 SvrCL ButvlbenzvlDhthalate 360ualka U 711 o/97. 
sJm3-sso4-000 SVTCL Carbazole 45 36Oualka J 7/10/97 
SJSO3-SSO4-000 SVTCL Chrvsene 2801 360 uafka J 7/10/97 
SJSO3-SSO4-000 SVTCL Di-n-ButvlDhthalate 36Oualka U 7/10/97 
sJso3-sso4-000 SVTCL Di-n-Ocivl Phthalate I 36Oualka U 7/10/97 
SJSO3-SSO4-000 SvrCL Dibenz(a,h)Anthracene I I 36OuaIka U 7/10/97 
sJso3-sso4-ooo SvrCL Dibenzofuran 36Oualka U 7/10/97 
.sJso3-sso4-ooo SVTCL DiethvlDhthalate I I 36OuaIka U 7/l o/97- 
sJso3-sso4-000 SvrCL Oimethvl Phthalute 36Oualka U 7/10/97 

SJSO3-SSO4-000 --- ---.-__ 

__. ,, 

SJSO3-SSO4-000 
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CT0 27 Sites 3 and 4 Analytical Data 2/2/98 

SamDIe ID 
SJso3-sso4-000 
SJso3-sso4-000 
SJSO3-SSo4-000 
SJSO3-sso4-000 
SJSO3-SSo4-000 
SJso3-SSOP-000 
S&03-sso4-000 
S&03-sso4-000 
SJSO3-ss04-000 
S&03-ss04-000 
SJSO3-sSo4-000 
SJso3-ssO4-000 
SJso3-ssO4-000 
SJso3-sSO4-000 
S&03-sSQ4-000 
SJSO3-SSO4-000 
SJso3-sso4-000 
SJso3-sso4-GO0 
SJso3-SS04-000 
SJso3-ssO4-000 
SJso3-ssO4-000 
SJSO3-SSO4-000 
SJSO3-SSO4-000 
SJso3-SSo4-000 
SJso3-SSo4-000 
SJso3-SSo4-000 
SJSO3-SSO4-000 
SJso3-SSo4-000 
SJSO3-SSO5-000 
SJSO3-SSo5000 
SJS4I3-sso5-ooo 
SJSO3-SSO5-COO 
SJSO3-SSO5-COO 
SJSO3-SSO5CKKI 
SJSO3-sso5-000 
SJSO3-SSo5000 
SJso3-sso5-000 
SJso3-sso5-000 
SJso3-sso5000 
SJso3-sso5000 
SJso3-sso5-000 
SJso3-SSo5-000 ---.--.-._- _-._- 
SJso3-sso5-000 - -.-- --.-. 

1 Analvsis i Chemical 1 Result 1 Det Limit 1 Units IDV Quail Date Anal 
VCTCL 11,2-Dichloroethane I I llua/ka !U ’ 7/1/9; 
‘VCTCL Il,2-Dichloroethene (total) I 1 lw/ka iU j 7/1/9; 
VCTCL !1,2-Dichloroarobane I 11 iua/ka IUJ 

I 
7/1/9; 

‘VCTCL 12-Butanone I 1 liualka !U / 71119; 
VCTCL 2-Hexanone I 11 ualka !UJ 7/1/9; 
VCTCL 4-Methvl-2-Pentanone 11 ualka /UJ I 7/l /9; 
,VCTCL Acetone 1 lualka IB 1 7/l /9; 
VCTCL Benzene 11 rualka iUJ I 7/l 19; 
VCTCL Bromodichloromethane 1 liualka IUJ j 7lll9i 
VCTCL Bromoform ll/ua/ka /UJ I 7/l 19; 
VCTCL Bromomethane 11 iualka IU 7/1/9i 
VCTCL Carbon Disulfide 11 lualka /U I 7/1/9i 
VCTCL Carbon Tetrachloride 11 iualka ‘UJ I 71119; 
VCTCL Chlorobenzene 1 liua/ka ‘UJ i 7/l/9> 
VCTCL Chloroethane 1 llualka U 7/l /9i 
VCTCL Chloroform 1 l/ua/ka U 71119; 
VCTCL Chloromethane ll’ualka U 7/l/9> 
VCTCL cis- 1,3-Dichlorobrocene 1 l’ua/ka UJ 7/1/9i 
VCTCL Dibromochloromethane 11 ua/ka ‘UJ 7/1/9i 
VCTCL Ethvlbenzene 11 ualka 7/1/9i 
VCTCL Methvlene Chloride 140 11 ualka 7/1/9i 
VCTCL Stvrene 11 ualka UJ 7/1/9i 
VCTCL Tetrachloroethene 11 ualka UJ 711197 
VCTCL Toluene 1 llua/ka UJ 7lll9i 
!VCTCL Total Xvlenes 11 ualka UJ 7/l/95 
VCTCL Trans- 1.9Dichlorobroroene 11 ua/ka UJ 7/1/9i 
VCTCL Trichloroethene 11 ua/ka UJ 7/1/9i 
VCTCL Vinvl Chloride 11 ualka U 7/l I97 
CTOTP Total Phosohorous (as Pj 4.7 1 .dma/ka 7/15/9’i 
MCYAN Aluminum 21400 10.81 ima/ka , 712197 
MCYAN Antimonv 0.65 0.49/ma/ka IB 712197 
MCYAN Arsenic 13.9 0.741malka /L 712197 
MCYAN ‘Barium 124 0.49 malka 1 712197 
MCYAN Bervllium 0.76 0.25 malka J 712197 
MCYAN Cadmium 0.12 malka U 717197 
MCYAN Calcium 773 21.37 ma/ka J 712197 
MCYAN Chromium 42.1 1.72’malka 712197 
MCYAN Cobalt 6.71 1.97rmalka J 712197 
MCYAN Cower 60.9 1.47’malka 7/2/9i 
MCYAN Cvanide 0.61 malka U 712197 
MCYAN Iron 31600 4.18ma/ka 712197 

MC_YAN .Legd_ _ .__. 147 --.__ _0,25lmg~kg.__?.-.-_--_.7/2/~~ 

..__. -- -hi=/-% 
_____. -. .----I/2/9? 

.SJso3-sS~5yooo ___.. 
SJSO3-SSO5-000 
sJs~3:SS_qs,000 

SJSO3-SSO5-000 ---- -.-- .- 
sLJso3-SSO5-4~_0 ..___, -. .._~_ _ --..--.___--- 
SJSO3-SSO5-000 
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Sample ID 1 Analysis t Chemical 1 Result 1 Det Limit 1 Units 1DV Qua1 1 Date/ 

nzo(o)Anthrocene 
enzoCo)Pyrene 

SJSO3-S$&WQ -.- 
,, ‘.% sJso3-sso5-000 
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SamDIe ID 1 Analysis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Date Anal 
SJSO3-sso5000 ISVTCL IDi-n-Octvl Phtholate 430!ua/ka iU / 7/l l/97 
SJSO3-sso5-000 SVTCL !Dibenz(o,h)Anthracene 430!ua/ka IU 

I 
I 7/l 1197 

SJSO3-SSo5000 SVTCL IDibenzofuran ! 430iualka iU I 7/ 11/97. 
SJSO3-SSO5-000 SVTCL lDiethvlDhthalote , 430ua/ka U I 7/l l/97 
SJSO3-SSO3000 SVTCL IDimethvl Phthalate I I I 430&ra/ka iU I 7/l l/97 
SJso3-sso5-000 ISVTCL !Fluoronthene I 3101 430iuo/ka iJ 

I 
I 7/11/97 

sJso3-ss05-000 lsV-rcL ‘Fluorene I 430iua/ka iU I 7/l l/97 
SJSO3-sso5-000 ISvrCL Hexochlorobenzene ! I 

430iua/ka IU f 7/l l/97 
SJSO3-sso5000 lsV-rcL Hexochlorobutadiene 430/ua/ka IU 7/l 1197 
SJSO3-sso5-000 ISVTCL HexochlorocvcloDentadien 430jua/ka IU 7/l l/97 
SJso3-sso5-000 SV-rCL Hexochloroethane 430lua/ko IU 7/l l/97 
SJSO3-sso5000 SVTCL Indeno(l,2.3-cd)Pvrene 2601 430/uo/ka /J 7/l II97 
SJSO3-sso5-000 SVTCL lsoohorone 430!ua/ka U 7/l l/97 
SJSO3-SSo5-000 SVTCL N-Nitroso-Di-n-Pro!wlamine 430jua/ka U 7/l l/97 
SJso3-SSO5-000 svrcL N-Nitrosodiohenvlamine 430’uaf ka U 7/l l/97. 
SJso3-sso5-000 SvrCL Noohtholene 430 ualka ‘U 7/l l/97 
SJso3-sso5-000 SVTCL Nitrobenzene 430ualka U 7/l l/97 
SJso3-SSo5-000 SVTCL PentochloroDhenol llOOuo/ka U 7/l l/97 
SJso3-S-S05-ooo SVTCL Phenanthrene 100 430uolka J 7/l l/97 
SJso3-SSo5-000 SVTCL Phenol 430ua/ka U 7/l l/97 
SJso3-sso5-000 WrCL Pvrene 200 430ua/ka J 7/l l/97- 
SJso3-sso5-000 VCTCL 1, 1,l -Trichloroethane 12’uo/ka U 7/l I97 
SJsO3-SSO5000 VCTCL 1,1,2,2-Tetrochloroethone 12 ua/ka UJ 7/l/97 
SJso3-SSo5-000 VCTCL 1,1,2-Trichloroethone 12ua/ka U 7/l/97 
SJSO3-SSO5000 VCTCL l,l-Dichloroethone 12 ua/ka U 7/l/97 
SJSO3-SSfX-000 ,VCTCL 1, 1-Dichloroethene 12ua/ka U 7/l/97 
SJSO3-SSO5000 VCTCL 1,2-Dichloroethane 12ua/ka U 7/l/97 
SJso3-sSO5-000 VCTCL 1,2-Dichloroethene 0otalI 12ua/ka U 7/l/97 
SJso3-sSO5-000 VCTCL 1,2-Dichloroorooane 12 ua/ka U 7/l/97 
SJso3-ssO5-000 VCTCL 2-Butonone 12ua/ka U 7/ 1 I97 
SJso3-sSO5-000 VCTCL 2-Hexonone 12ua/ka UJ 7/l/97 
SJso3-sso5-000 VCTCL 4-Methvl-2-Pentonone 12 uo/ka UJ 7/l/97. 
SJso3-sso5-000 VCTCL Acetone 4 13ua/ka B 7/l J97 
SJSO3-SSo5-000 VCTCL Benzene 12uo/ka U 7/l/97 
SJso3-sso5-000 VCTCL Bromodichloromethone / 12ua/ka U 7/l/97 
SJSO3-SSO3000 VCTCL Bromoform 12ua/ka U 7/l 197. 
S&03-SSo5-000 VCTCL Bromomethane 12ua/ka U 7/l I97 
SJSO3-SSO5-Ml0 VCTCL Carbon Disulfide 12 ua/ka U 7/l/97. 
SJso3-SSo5-000 VCTCL Carbon Tetrochloride 12ua/ka U 7/l/97. 
SJso3-SSo5-OCG VCTCL Chlorobenzene 12ua/ka UJ 7/l/97 
SJso3-sso5-000 VCTCL Chloroethane 12ua/kn U 7/l/97 
SJso3-sso5-000 Chloroform 7/l/97 ---- VCTCL ______ - -._- .._..-..--..---.. - 12 US&L.U 
SJso3-sso5-000 ___~- VCTCL - Chloromethone.--.-.- .- .-. --.L!uY ____ -..--. __ 12 c!QLLU---- 
SJso3-Sso5-000 --.- ._---. 12 us/k-Q.-!.!----.-XUZ 
_sJso3-ssos-000 12 W/!!& u ______ ~~~~7 
SJso3-sso5-~~~ 
SJso3-sso5-000 ..--.__.- 
SJSO3-SSO5000 _ _.__. ._.-. 
SJSO3-sso5-000 -.- ---- VciCL Tetrachloroettwne - _- .- 
SJSO3-SSO5-000 VCTCL ..- --.- Toluwe ____ -_~ ..- 
sJl3~~05-.@IO -.-- vcI_c_L Total Xvvlenes _ 
S&03-sso5-000 
SJSO3-sSQ5:OQO VCTCL Trichlwodwne .___._.__ _ 
SJSO3-SSO5-000 ---- 
SJso3-sso6-oocl -.---. _ 
SJSO3-SSO6-000 MCYAN Aluminum _____ -- .-... -.-_-__ 
SJSO3-SSO6-000 -- ..-.. 

MCYAN Arsenic 

SJSO3-SSO6000 
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Samde ID 
SJSO3-SSO6-000 

1 Anatvsis 1 Chemical 
ISVTCL i2-Nitroohenol 

/ Result 1 Def limit 1 Units 1DV Qua11 Date Anal 
I 410:ua/ka iU 7110197 

SJso3-SSo6-000 ISVTCL 13,3’-Dichlorobenzidine I 410:ualka !U 7,10/97 

SJso3-sso6-000 isvra !3-Nitrooniline I lOOO!uo/ka IUJ : 7,10,97. 
SJ!Xr3-sSO6-000 ISVTCL 14.6Dinitro-2-Methvlohenol i ! 1 OOOiua/ka iU 7,10/97 
S&03-SSO6-000 ISVTCL 14Bromoohenvl ahenvlether ! 4 lOiua/ka iU 7/10/97 
SJso3-ssO6-000 isvn 
SJso3-SSO6-000 ISVTCL 

IP-Chloro-3-Methvlohenol i I dlO!ua/ka !U : 7/10,97 
14-Chlorooniline 
14-Chloroahenvl-bhenviether ’ 

I 4lOua/ka IU 7/10,97 
S&03-sSO6-000 is-v-m 4lOjua)ka IU i 7/l O/97 
SJso3-sSO6-000 WTCL i4-Methvlohenol 41 Oiua/ka .U 7110197 
S&03-sso6-COO SVTCL \4-Nitroaniline 1 OOOiua/ka ‘U I 

SJso3-sSO6-BOo SVTCL \I-Nitroahenol lOdua/ka U I 
7/10,97- 
7/10,97 

SJso3-sso6-000 SVTCL IAcenaohthene I 4lO!ua/ka U 7/10,97 
SJso3-5806000 SVTCL IAcenaohthvlene 841 4 1 Ojuo/ka J I 7,10,97 
SJso3-SSO6-000 SVTCL /Anthracene 79’ 410iua/ka IJ 7/10/97 
SJso3-SSO6-000 SVTCL Benzo(o)Anthracene 300 410iua)ka ‘J 

, 
7,10/97 

SJSO3-SSO6-000 SVTCL Benzo(a)Pvrene 340 4lOiualka J 7,10,97 
SJso3-SSo6-000 SVTCL Benzo(bYluoranthene 1500 4lO/ua/ka ’ 7/l O/97 
SJso3-%!6-000 SVTCL Benzota,h.i)Pervlene 340 4lO/ua/ka J 7,10,97 
SJso3-SSo6-000 .’ SVTCL Benzo(kYluoranthene 400 4lO;ualka ,J 7/l Of97 
sJso3-sso6-000 SVTCL Bis(2-chloroethoxv)Methone 4lO’uo/ko $J 7,10,97 
SJSO3-SSo6-000 SvrC1 Bis(2-chloroethvl)Ether 4lO’ua/ka IU 7/10,97 
SJSO3-sso6-000 SVTCL /Bis(2-Ethvlhexvl)Phthalate 100 320 ua/ka iB 7/l o/97 
SJSO3-sso6-000 SVTCL Butvlbenzvlahthalate 410ua/ka U 7,10,97 
SJm-ss06-000 SVTCL Carbazole 43 410ua/ka J 7/10/97 
sJso3-sso6-000 SVTCL Chrvsene 690 410 ua/ka 7,10/97, 
.SJSO3-SSO6-000 SVTCL iDi-n-Butvlrohthalate 410uo,ko U 7,10/97 
SJSO3-sso6-000 SVTCL iDi-n-Octvl Phthalate 4lOlua/ka IU 

/ 
7,10/97 

SJSO3-SSO6-000 SVTCL lDibenz(a,h)Anthracene / 4lOualka U 7,10,97 
SJSO3-SSO6-000 jSVTCL iDibenzofuron I 410ua)ka U 7/10/97 
sJso3-ss06-000 ISVTCL ~Diethvlohthalate I 4lOua/ka U 7/l o/97 
S&03-SSo6-000 ISVTCL IDimethvl Phtholote 4lO/ua/ka ‘U 7/10/97 
7 SJSO3-SSO6-000 /w-T L 4lOlualka 7/10,97 
SJSO3-SSO6-000 ISVTCL lFluorene I 4lOiua/ka U 7/l o/97 
SJSO3-sso6-000 ISVTCL ‘Hexachlorobenzene I 4lOlualka U 7/l o/97 
SJSO3-SSO6-000 ISVTCL Hexochlorobutodiene / PlOkralka U 7/l O/97. 
S&03-sSO6-000 SVKL Hexachlorocvcloaentodien i 4lOkJo/ka U 7110197 
SJSO3-sso6-000 svrcL ‘Hexachloroethone I 410uafka ‘U 7/l O/97 
SJSO3-SSO6-000 ‘SVTCL Indeno(l,2.3-cd)Pvrene 390 410ua)ko J 7,10,97 

410 ua/ka ,U SJSO3-SSO6-000 alsorohorone i 7/10/97 
SJSO3-SSO6-000 SvrCL .N-Nitroso-Di-n-Proavlomine ’ 410 ua/ka IU 7/10/97 
SJSO3-SSO6-000 SvrCL N-Nitrosodiohenvlamine 1 4lOua/ka U 7,10,97 
SJso3-sso6-a00 sVlcL ---- --.___ Naphthalene_ .__ _ 

t 

-_ ._ _____ 55 __.___ Luo w/kg.-... A._--.. -- --.JxL!9z 
~~~~&~~.-....--~sm~L~- Nitrobenzene ._. _ 410ug,ka _ I--. ..--.zrm!J?? _ .__ __ -_..- ______ -.._-_. 
S&03-SSO6-090 S.!!TCL. __.__ pentachlorophenol 
sJsk!s!xs~&mo~.-.~ Phenonthrene. 

j ____ -... ..82 __ .._. _ .-!QOO ucdL& - J ____ - _-.. -?/lO/?~ 
..:._ -- __Jbc)--- ~.~-?l..!197_ 

SJso3-sSO6-000 
.AO+Jalkn- . J.. .- 

..---.---. ___ ---. Weno!.. _ _._.__ 41D/~~~kI -- !-! .-.. .--.L!LW5!7 
Wl&~.sSO.~~Q~~~ .._lSVTC~IP?/!ene _.. _ I-- ___ --&?I.-. ____ . . 4lOlualka.. J,_. .__. . ..___ -?5!1_0197 

.- -_ -...?/I/97 

SJ.S&SSO6:QQO ___.___ 
sJSP3-sso6-000 

SJSO3-SSO6-000 IVCTCL IBromoform 
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r-KUb-.-. _ .- .._._____. 

SJSO3-SSOb-OOOP tP 

ndwJKa!L -.-___ -- 
ndaulfanl!. ----.- -_ 

Page 67 



CT0 27 Sites 3 and 4 Analytical Data 212198 

Sample ID 1 Analvsis Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Date Anal 
SJSOS-SSO6-OOOP !PSPCB Endrin I 4.1 lua/ka iU I 7/16/97 
SJso3-sso6-OcOP iPSPCB Endrin Aldehvde I 4.1 iua/ka IU 1 7116197 
SJSO3-SSO6-OOOP IPSPCB ,Endrin Ketone 4.1 iua/ka IU I 7/16/97 
SJso3-sSO6-OOoP IPSPCB laamma-BHC 2.1 iua/ka iU 7/l&97 
SJSO3-sSO6-oooP IPSPCB /aamma-Chlordane 2.1 iua/ka iu 1 7/T 6/97 
SJso3-sso6-oooP !PSPCB IHeotachlor 1 2.1 iua/ka IU 7116197 
SJso3-sso6-OOoP IPSPCB IHeDtachlor EDoxide I 2.liua/ka iU i 7116197 
SJso3-sso6-oooP 
SJso3-sso&OOoP 

!;ySP; [Methoxvchlor ! 2liua/ka /L-l i 7116197 
TOXaDhene 2lOiua/ka iU 1 7116197 

SJso3-sso6-oOOP SVTCL 1,2,4-Trichlorobenzene 4lOlua/ka iu I 7/l o/97 
SJSO3-SSO6-OOOP SVTCL 1.2-Dichlorobenzene 4lOlua/ka U 7/l o/97. 
SJSO3-SSO6-OOOP SVTCL 1.3-Dichlorobenzene 4lOlua/ka U 7/10/97 
SJSO3-sso6-oOOP SVTCL 1.4-Dichlorobenzene 4lOiua/ka U 

4lOua/ka iU ’ 
7/10/97. 

SJSO3-SSO6-OOOP SVTCL 2,2’-oxvbis(l-ChloroDroDane 7/l o/97. 
SJSO3-sso6-OOOP SVTCL 2.4,5-Trichlorobhenol 1000 ua/ka U 7/l o/97 
SJSO3-sSO6-OOOP sVTcL 2.4,6-Trichlorochenol 410uatka U 7/l o/97 
SJSO3-SSO6-OOOP SVTCL 2.QDichloroDhenol 4lOua/ka U 7110197 
SJso3-sSO6-oooP SVTCL 2,4-DimethvlDhenol 4lOua/ka U 7/10/97. 
SJso3-ssO6-oOOP SVTCL 2,QDinitroDhenol 1000 ua/ka U 7110197 
SJso3-sso6-oooP SVTCL 2,4-Dinitrotoluene 410ua/ka U 7/10/97 
SJSO3-SSO6-OOOP SVTCL 2.6Dinitrotoluene 4lOua/ka U 7/10/97 
SJso3-sso6-OOOP SVTCL 2-Chloronaohthalene 410ua/ka U 7/l o/97 
SJso3-sso6-OOoP SVTCL 2-ChloroDhenol 410ua/ka U 7/l o/97 
SJso3-sso6-oOOP SVTCL 2-Methvlnaohthalene 410ua/ka U 7110197 
.SJSO3-SSO6-OOOP SVTCL 2-Methvlohenol 410ua/ka U 7110/97 
SJSO3-SSo6-OOOP SVTCL 2-Nitroaniline 1000 ua/ka U 7/l o/97 
SJSO3-SSO6-OOOP SVTCL 2-Ntroohenol I 41 Olua/ka U 7/l o/97 
SJSO3-sso6-OOOP SVTCL 3,3’-Dichlorobenzidine 4lOua/ka U 7/l 0197 
SJSO3-sso6OOoP SVTCL 3-Nitroaniline 1000 ua/ka UJ 7/10/97. 
SJso3-sso6-oOOP SVTCL 4.6Dinitro-2-Methvlohenol 1000 ua/ka U 7/l o/97. 
SJSO3-SSO6-OOOP SVTCL 14-Bromoohenvl Dhenvlether 4lOua/ka U : 7/l o/97 
SJso3-sSO6-OOoP SVTCL 4-Chloro-3-Methvlohenol ! 4lOua/ka U 7/l o/97 
SJso3-sSO6-oOOP lsVTcL 4-Chlorooniline I 4lOua/ka U 7/10/97 
SJso3-sso6-oooP SVTCL 4-Chloroohenvl-ohenvlether i 4lOua/ka U 7/l o/97 
SJSO3-SSO6-OOOP ‘sVTcL 4-Methvlohenol 410ua/ka U 7110197 
SJSO3-SSO6-OOOP SVTCL 4-Nitroaniline 1000 ua/ka U 7/l 0197 
SJSO3-SSO6-OOOP SVTCL 4-Nitroohenol 1000 ua/ka U 7/l o/97 
SJ.S03-SSO6-OOOP ISVTCL Acenaohthene 410ua/ka U 7/l o/97 
SJSO3-SSO6-OOOP SVTCL Acenaohthvlene I 86 410ua/ka J 7/ 1 o/97 
SJSO3-sso6-OOOP SVTCL Anthracene / 120 410ua/ka J 7/10/97 
SJSO3-SSO6-OOOP 
SJSO3-SSO6-OOOP --._- -- SVTCL ---- &?o.@)!?vrene -.- 

S&03-SSO6-OOOP 
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SamDie ID 1 Analysis 1 Chemical 1 Result 1 Det Limit 1 Units IDVQuall Date Anal 
SJSO3-sso6-OOoP WTCL iHexachloroethane I I 4lOua/ka :U 7lTOf97 
SJSo3-ssO6-OOOP isvn ilndeno(l,2,3-cd)Pvrene ’ 440: 4lO;uafka : 7/10/97 
SJSO3-SSO6-OCOP iSVTCL ilsoohorone / 410:ua/ka :U I 7flOf97 
SJso3-sSO6-ooOP WTCL iN-Niiroso-Di-n-Prowlamine i 4lOiualka iU ; 7110197 
SJSO3-sso6-OOOP isv-rcL IN-Nitrosodiohenvlamine 1 j 410iuaika IU ; 7/10/97 
SJSO3-SSO6-CKKIP INaohthalene 69i 4lO!ua/ka !J i 7llOf97 
‘SJso3-sso6-oOOP INitrobenzene I 4lOlua/ka IU I 7flOf97 
S&03-SSO6-OOOP WTCL lPentachloroohenol 160: lCBOiua/ka IJ t 7/10/97 
SJSO3-SSO6-OOOP ISVTCL IPhenanthrene 420! 41 Oua/ka jJ I 7flOf97 
SJSO3-sS&oOQP !SVTCL IPhenol 41 Oiua/ka IU I 7/10/97 
SJSO3-sso6-OOOP ISVTCL IPwene 5601 4lOiualka iJ I 7/l Of97 
S.S03-SSo6-OOOP IVCTCL 1,l. 1-Trichloroethane I 12(ua/ka IUJ I 7/2/97 
SJSO3-SSO6-OOOP iVCTCL 1,1.2.2-Tetrachloroethane t 12iua/ka IUJ ! 7/2/97 
SJSO3-sso6-oOOP IVCTCL 1,1,2-Trichloroethane 12iua/ka ‘UJ ! 7/2/97 
SJSO3-%%-000P VCTCL 1, I-Dichloroethane 12/uaf ka UJ 7/2/97 
SJSO3-sSO6-OOOP VCTCL 1.1 -Dichloroethene 12uafka UJ ! 7/2/97 
SJso3-sso6-OiloP VCTCL l1,2-Dichloroethane 12ua/ka UJ 712197 
SJso3-sso&OooP /VCTCL 1 1.2-Dichloroethene (total) 12uafka UJ 7/2/97 
SJSO3-sso6-OOoP IVCTCL i 1,2-Dichloroaroaane 12uafka UJ 

IVCTCL 
712197. 

SJSO3-sso6-ocoP 2Butanone 12 ua/ka UJ 7/2/97 
SJSO3-SSO6-OOOP IVCTCL 2-Hexanone 12 ua/ka UJ 7/2/ 97~ 
SJso3-sso6-oOoP VCTCL 4-Methvl-2-Pentanone 12 uafka UJ 7/2/97 
.SJso3-sso6-oooP VCTCL Acetone I 77 13ualka E3 7f2f97 
SJSO3-.%06-000P VCTCL Benzene 12 uafka UJ 7/2/97_ 
SJSO3-SSO6-OOOP VCTCL Bromodichloromethane 12ua/ka UJ 712197 
SJso3-SSo6-oOOP VCTCL Bromoform 12ua/ka UJ 7/2/97 
SJSO3-sso6-oooP VCTCL Bromomethane 12 ua/ka UJ 712197 
SJSO3-SSO6-OOOP VCTCL Carbon Disulfide 12uafka UJ 712197. 
SJSO3-SSO6-OUOP VCTCL ‘Carbon Tetrachloride 1 12 ua/ka UJ 7/2/97 
SJSO3-SSO6-OOOP VCTCL iChlorobenzene I 12 ua/ka UJ 712197 
SJso3-sso6-oooP VCTCL /Chloroethane I 12uafka UJ 7/2/97. 
SJSO3-SSO6-OOOP ,VCTCL /Chloroform ! 1 12ua/ka UJ 7/2/97- 
sJSO3-sSO6-oooP VCTCL iChloromethane 

I 
12 ualka ‘UJ 7/2/97 

SJSO3-SSO6-OOOP VCTCL icis-1,3-Dichlorocrooene I I 12 ua/ka UJ 7/2/97. 
SJso3-sso6-oooP VCTCL !Dibromochloromethane / 12 ua/ka UJ 7/2/97. 
SJSO3-SSO&OOOP VCTCL ]Ethvlbenzene I 12 ua/ka UJ 7/2/97. 
SJso3-sso6-OooP VCTCL iMethvlene Chloride ( 7ii 13ua/ka B 7/2/97. 
S&03-SSO6-OOOP ‘VCTCL Stvrene 

, 
I 1 12 ua/ka UJ 7/2/97. 

SJSo3-sso6-oOoP VCTCL Tetrochloroethene I 12uafka UJ 7/2/97, 
SJSO3-sSO6-OOoP VCTCL ‘Toluene 12 ualka UJ 712197 
SJso3-SSo6-OBQP VCTCL Total Xvlenes 

I 
I 12ua/ka UJ 7/2/97 

s!~~.~QmP VCTCL _____ ITraw1,.3-Dichloroprooene-.. / _._ __. _ .._ 12u_qLk~YJ-..-._-..-~/~~~ 
SJSO3-SSO6-OOOP VCTCL ITrichloroethene. ..__ -._-c-.‘ .-I _. ._ ~ _ .- .-~-12w/!c--uJ.. .--.-.11_2197 
iiE&SQbBOP 
~SOz~-ss07-000 
.&!?BS.O7,0. 

:j : 1 - -1. I 
12 U~Q __._. UJ-. .__ _ -- _... 2~2197 

?.?, y .~.~~&?a/ka--- _ .____._____ _Zf.!51_9Z 

.~~~SO?ooo I- 
140001 __ !P.4bmdka~~~ ._---. .____ Lf.?l?! 

. . 1.41 ^__ ..___ ax! ma/ka-- EL ..-_- -.._ ..-... 7m97 
13.1./ _____ _ C!.?!. ma/.ka -_ L .__.. .._ . ..- ._ 7/2/97 

-Ax4 ma/kQ--__.- . . _ _- .?lWl 
.~sQ3r- 

SJso3-sso7-000 _.__--_- 

--% .~!~3~SSOD~ 
SJSO3-SSO7-000 

Page 69 



CT0 27 Sites 3 and 4 Analytical Data 212798 

Sample ID 
SJSO3-sso7-000 
SJso3-ss07-000 
SJSO3-sso7-cOO 
SJSO3-sSO7-000 
SJSO3-sso7-000 
S&03-sso7-000 
SJso3-SSo7-000 
SJSO3-SSo7-000 
SJSO3-SSo7-000 
.5x03-SSO7-000 
SJSO3-SSO7-000 
SJso3-sSO7-ooo 
S&03-sSO7-000 
SJso3-SSO7-000 
SJso3-sSO7-000 
SJso3-sso7-000 
SJso3-sSO7-000 
SJso3-sso7-c00 
SJSO3-sso7-GOO 
SJso3-SSo7-000 
S&03-SSo7-000 
SJso3-SSo7-000 
SJso3-SSO7-000 
SJso3-SSo7-000 
SJSO3-SSO7-000 
SJSO3-SSo7-000 
SJSO3-SSo7-000 
SJSO3-SSO7-000 
SJSO3-SSO7-000 
SJSO3-SSO7-000 
S.JSO3-sso7-000 
SJso3-sso7-000 
SJso3-ss07-000 
SJso3-sso7-%O 
X03-ss07-000 
SJSO3-SSO7-OCO 
SJSO3-SSO7-000 
SJSO3-SSO7-000 
SJSO3-sSO7-000 
SJSO3-sSO7-ooo 
SJSO3-SSO7-000 

1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV QuaI) Date Anal 
iMCYAN iPotassium ! 15401 52.77ima/ka 1 * 7/2/97 
IMCYAN ISelenium 0.71 rma/ka IUL I 712197 
IMCYAN ‘Silver I 0.98i 0.24!ma/ka rB I 712197 
/MCYAN Sodium ! 3991 13,79!ma/ka IJ I 712197 
IMCYAN ‘Thallium l.l! 0.481mo/ka iB 712197 
IMCYAN IVanadium 79.41 2.lPimalka I I 712197 
IMCYAN /Zinc 2.531 l.l9lma/ka iL ! 712197 
IPSPCB /4/l’-DDD 43/ 4.31ua/ka / I 7116197 
!PSPCB /4,4-DDE 34i 4.3iua/ka ! I 7/ 16/97 
PSPCB 14,4’-DDT 130( 4.2iua/ka i I 7/l 7197 
PSPCB /Al&in 2/ua/ka jU 7116197 
PSPCB alpha-BHC 2iua/ka lu 7/l 6197 
jPSPCB alpha-Chlordane 2iua/ka U 7/l 6197 
PSPCB ‘Aroclor-1016 381ua/ka U j 7/l 6797 
PSPCB ‘Aroclor-1221 78iuaJka U 7116197 
PSPCB Aroclor- 1232 38iua/ka u 7116197 
‘PSPCB Aroclor-1242 38iua/ka U 7/l 6197 
PSPCB ‘Aroclor-1248 38iuaIka U 7/16/97 
PSPCB Aroclor-1254 78 54/ua/ka 7116197 
PSPCB Aroclor-1260 38lua/ka U 7/16/97 
PSPCB beta-BHC 2lua/ka .U 7116197. 
PSPCB /delta-BHC 2ua/ka U 7116197 
PSPCB Dieldrin 5.3 5.4ua/ka J 7116197 
PSPCB Endosulfan I 2ualka U 7/ 16197 
PSPCB Endosulfan II 3.8ua/ka U 7/l 6197, 
PSPCB Endosulfan Sulfate 3.8ua/ka U 7/l 6197 
PSPCB Endrin 3.0 ua/ka U 7/16/97 
PSPCB Endrin Aldehvde 3.8uafka U 7116197 
PSPCB Endrin Ketone 3.8ua/ka U 7116197 
PSPCB aamma-BHC 2uafka U 7/l 6197 
PSPCB aamma-Chlordane 2ualka U 7116197 
PSPCB lHeptachlor 2ua/ka iU 7/l 6197 
iPSPCB ‘Heptachlor Epoxide 2uatka U 7/l 6797. 
PSPCB Methoxvchlor 20ua/ka U 7116197 
‘PSPC B Toxaphene 2OOua/ka U 7/16/97 
SVTCL 1,2,4-Trichlorobenzene 380ualka U 7/l l/97, 
SVTCL 1,2-Dichlorobenzene 380ua/ka U 7/l l/97 
SVTCL 1 .3-Dichlorobenzene 380 uatka ‘U 7/l l/97 
,SVTCL 1 ,P-Dichlorobenzene 380 ua/ka .U 7/l l/97 
ISVTCL 2,2’-oxvbis(l-Chloropropane 380 ua/ka ILJ 7/l l/97 

2.45Trichlorophenol 960uaIka U 7/l 1 I97 
2,4.6-TrichlorophenoL- 38Oud&a U -__-.- _ -....-.7/11lp1 

SJSO3-SSO7-ooo 

38Qm/kg-. !J---. ---.-_.. 7lX/p_7 
SJso3-SSO7-000 

.SJs03-ss~7-000 
sJso3-sso7-c0O .-...-- 

SJSO3-SSO7-000 
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SamDie ID .I Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Date Anal 
SJSO3-SSO7-000 i4-Nitroohenol 1 960jua/ka iU 7/l l/97 
SJSo3-sSO7-000 IAcenabhthene I I 380lua/ka iU 7/l l/97 
SJso3-SSo7-000 ISV-TCL iAcenabhthvlene , 541 380ualka ‘J 7/l l/97 
SJSO3-sSO7-000 SVTCL jAnthracene I 83i 380!ua/ka ,J 7/l l/97 
SJSO3-SSO7-000 SVTCL IBenzo(aa)Anthracene 1 3501 ,380iWka iJ I 7/l l/97 
S&03-ss07-000 SVTCL IBenzo(a)Pvrene 3501 380(ua/ka IJ 

12001 
7/l 1 f97 

SJso3-SSo7-000 isvrcL lBenzo(b)Fluoranthene 380iua/ka ; I 7/l l/97 
E&03-sso7-000 SVTCL /Benzota,h,i)Pervlene 2201 380iua/ka IJ 7/l 1197 
SJSO3-SSo7-000 ‘SVTCL /Benzo(kIFluoranthene 460 380:ua/ka ! 7/l l/97 
SJsO3-SSO7-000 SVTCL lBis(2chloroethoxv)Methane i 380!ua/ko iU 7/l l/97. 
SJso3-SSO7-OOo SVTCL IBis(2-chloroethvl)Ether 380lua/ka iU / 7/l l/97 
S&03-sSO7-000 SVTCL iBis(2-EthvlhexvBPhthalate 67 280iua/ka /B 7/l l/97 
S&03-SSo7-000 ISVTCL I Butvlbenzvlohthalate 380iua/ka IU I 7/11/97_ 
SJso3-SSO7-OuO SVTCL /Corbazole 380iua/ka iU i 7/l l/97 
S.JSoJ-sso7-000 SVTCL (Chrvsene 730 380\ua/ka / I 7/l l/97 
SJso3-sSO7-000 SVTCL iDi-n-Butvlshthalate 380iua/ka /LJ 

I 
7/l l/97 

SJso3-sso7-000 SVTCL Di-n-Octvl Phthalate 380!ua/ka /U 1 7/l 1 i97 
S&03-sSO7-000 SVTCL Dibenz(a.h)Anthracene 380/ua/ka iU I 7/l l/97 
S&03-SSo7-000 SVTCL Dibenzofuran 380/ua/ka U I 7/l l/97 
SJso3-sSO7-000 SVTCL Diethvlbhthalate 79 380iua/ka J I 7/l l/97 
S&03-sSO7-000 SVTCL Dimethvl Phthalate 38O/uq/ka U I 7/l l/97 
SJso3-sso7-000 SVTCL Fluoranthene 550, 380iualka i 7/11/97 
SJSo3-sSo7-000 SVTCL Fluorene 3801ua/ka 1 7/l l/97 
SJso3-%X7-000 SVTCL Hexachlorobenzene 3801ua/ka 1: 7/l l/97 
SJSO3-sSO7-000 SVTCL Hexachlorobutadiene 380/ua/ka /U 7/l l/97 
SJSo3-sso7-000 ISVTCL IHexachlorocvclobentadien 380 ua/ka /U 7/l l/97 
SJSO3-SSO7-000 ISVTCL IHexachloroethane 38O‘ua/ka iU 
SJso3-sso7-OcKl ISVTCL Ilndeno(l,2.3-ccWvrene 

7/11/97. 
250 380 ua/ka IJ 7/l l/97 

S&03-SSo7-000 ISVTCL ’ 380 ua/ka IU 7/l l/97 
SJso3-SSo7-000 lsv-rcL 

Jlsobhorone 
IN-Nitroso-Di-n-Probvlamine 1 380 ua/ka iU 7/l l/97 

SJSO3-SSo7-ooo ISVTCL N-Nitrosodiohenvlamine 380’ualka U 7/l 1 I97 
SJso3-SSo7-000 ISVTCL Nabhthalene 531 380ua/ka J 7/l l/97 
SJSO3-SSo7-000 lsvrcL Nitrobenzene 380ua/ka U 7/l l/97_ 
SJSO3-SSO7-000 !SVTCL Pentachlorobhenol 960iua/ka U 7/11/97 
SJSO3-SSo7-ooo ISVTCL Phenanthrene 2001 380lua/ka J 7/l l/97 
SJSO3-sSO7-000 !SVTCL Phenol 380!ua/ka U 7/l l/97 
SJso3-SSO7-000 ISVTCL IPvrene 370 380/ua/ka J 7/l l/97. 
SJSO3-SSo7-000 IVCTCL l,l, 1 -Trichloroethane ldua/ka U 7/l/97 
SJSo3-SSo7-000 VCTCL 1,1,2,2-Tetrachloroethane 12ua/ka U 7/l/97 
SJSO3-SSO7-000 VCTCL 1,1.2-Trichloroethane 12 ua/ka U 7/l/97 
SJso3-SSo7-000 VCTCL 1,l Dichloroethane 12ua/ka U 7/l 197. 

VCTCL 1, lPlch!oroethene SJS03-SSO7-000 ..--_-.---.-. .___ - ._-_ 

SJSO3-SSO7-000 
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Samde ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit I Units IDV Qua11 Date Anal 

SJso3-sso7-000 iVCTCL iMethvlene Chloride 821 12iua/ka iB 7/l/97 

SJso3-SSo7-000 IVCTCL IStvrene 12iua/ka !U ’ 7/l I97 

SJso3-SSo7-000 !VCTCL :Tetrachloroethene 12ua/ka kJ j 71 l/97 

SJso3-SSo7-000 IVCTCL Toluene I 12:ua/ka IU I 711197 

SJSO3-SSO7-000 IVCTCL Total Xvlenes ! 12iua/ka IU i 711197 
SJSO3-SSo7-000 /VCTCL ITrans-1.3..Dichloroorooene ! 12iua/ka iU ! 7/l I97 

SJSO3-SSo7-000 /VCTCL ITrichloroethene 12iun/ka IU : 7/ 1 I97 
SJSO3-SSo7-000 IVCTCL Vinvl Chloride 

iVCLOW 
I 1 12iua/ka IU i 7/l/97 

.SJSO4-GW 1 D-001 1, 1,l -Trichloroethane’ 1 iua/L iu B/5/97, 
SJSO4-GWl D-001 VCLOW 1,1,2,2-Tetrachloroethane l/us/L U I a/5/97 
SJSO4-GWl D-001 VCLOW 1,1.2-Trichloroethane llua/L U I B/5/ 97 
SJSO4-GWl D-001 VCLOW 1,l -Dichloroethane l/us/L U I a/5/97 
SJSO4-GW 1 D-001 IVCLOW 1,l -Dichloroethene l/us/L U ! a/5/ 97 
SJSO4-GWl D-001 VCLOW ‘1,2,4-Trichlorobenzene l’ua/L U I a/5/97 
SJSO4-GWl D-001 VCLOW 1,2-Dibromo-3-chloroororoan 1 us/L U I a/5/ 97 
SJSO4-GWl D-001 VCLOW 1,2-Dibromoethane 1 us/L U B/5/97 
SJSO4-GWl D-001 VCLOW 1.2-Dichlorobenzene 1 us/L U a/5/97 
SJSO4-GWl D-001 VCLOW 1.2-Dichloroethane 1 us/L u a/5/97 
SJSO4-GWl D-001 VCLOW 1,2-Dichloroorooane 1 us/L jU at5197 
SJSO4-GWl D-001 VCLOW il,3-Dichlorobenzene 1 us/L U at5197 
SJSOU-GWl D-001 VCLOW Il.4-Dichlorobenzene I 1 us/L U at5197 
SJSOU-GWl D-001 VCLOW 2-Hexanone 5ua/L U at5197 
SJSO4-GWl D-001 VCLOW P-Methvl-2-Pentanone 5ua/L u a/5/97 
SJSOP-GWl D-001 VCLOW Acetone 14 5ua/L B 815197. 
SJSO4-GWl D-001 VCLOW Benzene 1 ualt U 815797 
SJSOQGWl D-001 VCLOW Bromochloromethone 1 us/L U B/5/97 
SJSOQGWl D-001 VCLOW iBromodichloromethane 1 1 us/L U / a/5/97 
S&04-GWl D-001 VCLOW Bromoform 1 us/L u at5197 
SJSO4-GWl D-001 VCLOW ‘Bromomethone 1 us/L U 015197 
SJSObGWl D-001 VCLOW Carbon Disulfide 1 us/L U a/5/97 
SJSOP-GWl D-001 VCLOW Carbon Tetrachloride I 1 us/L U ai5797 
SJSM-GWl D-001 VCLOW lchlorobenzene 

/ 
1 us/L U am97 

SJSO4-GWl D-001 VCLOW Chloroethone iiua/L u B/5/97_ 
SJSO4-GWl D-001 VCLOW ‘Chloroform I 0.6 llua/L J 815197 
SJSOP-GWl D-001 VCLOW Chloromethane I llua/L ,U a/5/97 
SJSOU-GWlD-001 VCLOW cis-1,2-Dichloroethene 1 

I SJSOU-GWl D-001 VCLOW cis-1,3-Dichloroorooene 
SJSO4-GWl D-001 VCLOW Dibromochloromethane 
SJSOP-G W 1 D-00 1 VCLOW ‘Ethvlbenzene 
SJSOU-GW 1 D-00 1 VCLOW Methvlene Chloride 
SJSOI-GWlD-001 VCLOW Stvrene 
SJSOP-GWl D-001 VCLQW-._ Tetrochloroethene _. 

D-001 SJSO4-GWl VCLOW Toluene. ---._ 
SJSO4-GWl D-001 --- -----_ _VCLOW -.---_. - /Total Xylenes ... -- 
&II-GWl D-001 VCLOW jTrans- 1,2-Dichloroethene -- ---/- -. 
sJSO4-GWl D-001 .VCLOW jtrons-1,3-Dichloropropene 
.SJSO4-GW 1 D-00 1 VCLOW ITrichloroethene -__.-- 
SJSO4-GWl D-001 VCLQW-- Finvl Chloride 
SJSOU-GWlS-001 CTOTP Total Phosphorous (as P) ____. 
SJSO4-GWlS-001 --..-- Aluminum. 

t 
I 

f 
I 

-L 
I 

SJSO6GWl S-001 .----.--- 
stsou-GwiS001 -.---_.-- ~MCYAN ,Barium 
SJSOU-GWl S-001 --.~---- !MCYAN jBsw!!ium - ._ _- 
SJSQ4:G-w-1 s-00 1 
SJSOQGW 1 S-00 1 
SJSO4-GWlS-001 ..--~_-_ _I^. 

..-.-. 
SJSOU-Gwfl:.@jlQ1_ ------ 
SJSO4-GWl S-001 
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Samde ID 1 Analysis 1 Chemical 
SJSO4-GWlS-001 iMCYAN IMaanesium 
S&04-GWlS-001 iMCYAN iManaanese 
SJSO4-GWlS-001 ‘MCYAN ilvlercurv 
SJSO4-GWlS001 MCYAN INickel 
SJSO4-GW 1 S-001 MCYAN IPotassium 

IMCYAN ISelenium SJSOP-GW 1 S-001 
IMCYAN ISilver SJSO4-GWlS-001 

SJSO4-GW 1 S-00 1 /MCYAN ISodium 
SJSO4-GWlS-001 ~MCYAN [Thallium 
SJSO4-GWlS-001 IMCYAN IVanadium 
SJSO4-GWlS-001 IMCYAN IZinc 
SJSO4-GWlS-001 PSPCB /4/l’-ODD 
SJSO4-GWlS-001 PSPCB ‘4.4-DDE 
SJSO4-GWlS-001 PSPCB 4,4’-DDT 
SJSOP-GW 1 S-001 PSPCB Al&in 
S.S04-GWlS-001 PSPCB aloha-BHC 
SJSO4-GWIS-001 PSPCB aloha-Chlordane 
SJSO4-GW 1 S-001 PSPCB IAroclor- 1016 
SJSOQGW 1 S-001 PSPCB Aroclor-1221 
SJSO4-GW 1 S-00 1 PSPCB Aroclor-1232 
SJS&t-GWlS-001 PSPCB Aroclor-1242 
SJSO6GWlS-001 PSPCB Aroclor- 1248 
SJSOQGWlS-001 PSPCB Aroclor-1254 
S&04-GWlS-001 IPSPCB Aroclor-1260 
SJSO4-GW 1 S-00 1 PSPCB beta-BHC 
SJSO4-GWlSOOl PSPCB delta-BHC 
SJSO4-GWlS-001 PSPCB Dieldrin 
SJSW-GW 1 S-00 1 PSPCB Endosulfan I 
S&04-GWlS-001 IPSPCB Endosulfan II 
SJSO4-GW 1 S-00 1 PSPCB Endosulfan Sulfate 
SJSO4-GWlS-001 PSPCB Endrin 
SJSO4-GWlS-001 PSPCB Endrin Aldehvde 
SJSO4-GW 1 S-00 1 PSPCB Endrin Ketone 
SJSO4-GWlS-001 ‘PSPCB aamma-BHC 
SJSO4-GWlS-001 PSPCB aamma-Chlordane 
SJSO4-GWlS-001 PSPCB Heotachlor 
SJSO4-GWlS-001 PSPCB Heotachior Eaoxide 
SJSOLZ-GWlS-001 PSPCB (Methoxvchlor 
SJSO4-GW 1 S-001 PSPCB Toxaohene 
SJXICGWlS-001 SVTCL 1.2,4-Trichlorobenzene 
SJSO4-GWlS-001 SVTCL 1,2-Dichlorobenzene 
.SJSO4-GWl S-001 
SJSOP-GWlS-001 
..%@&@&!&OO 1 
.&JSO4-GW lSO0 1 
SJSOP-GWl S-001 

s-!so4,G_\?l_ls,90 1 
..sJ.sQ~~G~ l&IO 1 

sJso?~Gw~s,oo1 

1 Result 1 Det limit 1 Units IDV Quai) note Anal T 
282000~ PS.ua/L / t 8/l/97 

138’ l;ua/L : 8/l/97 
0.22! O.liua/L !B v 8/7/97 

7iua/L RJ a/ l/97 
I 91300 97;uq/L : / 8/l/97 
I 3;ua/L !U 8/l/97 
I 1.5i 3iua/L IB : 8/6/97 

I / 198OOOC/ a/4/ 97. 
/ I 8/l 197 

141 I a/1/97 
441 Jiua/L /B I 8/l J97. 

0.1 /us/L !U 1 a/9/97. 
! O.l!ua/L U I B/9/97. 

0.1 iua/L ‘U I a/9/97 
O.OSiua/L U 819197 
O.Odua/L U a/9/97 
O.O5!ua/L IU a/9/97 

1 us/L IU a/9/97. 
2ua/L U 8/9/97 
1 us/L U a/9/97 
1 us/L U a/9/97 
1 us/L ‘U 8/9/97 
1 us/L U a/9/97 
1 us/L U 819197 

O.O5ua/L U 819197 
O.O5ua/L U 819197 

0.1 us/L U a/9/97 
O.O5ua/L U 819197 

0.1 us/L U a/9/97 
0.1 us/L U 819197 
0.1 us/L U 819197 
0.1 us/L U a/9/97 
0.1 us/L -!J 819197 

0.05 us/L U a/9/97 
0.05’ualL U 819197 
O.O5ua/L U a/9/97 
O.O5ua/L U 819197 

0.5ua/L U at9197 
5ua/L U 819197 

1 , ~~ 
lOua/L U 7127197 
lOua/L U 7/27/97 

- ______ ____ 1ouLa---- u .-.--d~2!&? 
~ouafL!J~~L~~2lmZ 

U-------1/.2U? 

___. __ . _ 

8$@4!.G~lSQO 1 
S.&&l&lGWlS-001 

sJWGw_1_sL40 1 
SJSO4-GW 1 S-00 1 -_-__.--. 
SJS04-GW1S-OOL 
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Sample ID 1 Analysis 1 Chemical 1 Result 1 Det Limit 1 Units IDV QUOII Dote Anal 
SJSOQGWlS-001 wTCL i4-Chloroaniline I ! 1 O:ua/L ill I 7/27/9i 

SJSO4-GWlS-001 iSVTCL l4-Chloroohenvl-chenvlether 1 lOiua/L jU / I 7/27/9i 

SJSO4-GW 1 S-001 ISVTCL l4-Methvlehenol ! I lOua/L iU I 7/27/9i 

SJSO4-GWlS-001 SVTCL i4-Nitroaniline 2!5ua/L IU I 7/27/9i 

SJSO4-GWlS-001 ‘SVTCL !QNitroohenot 
! 

25iua/L XJ 
I 
I 7/27/9i 

SJSO4-GWlS-001 SVTCL tAcenaDhthene 10:uafL iJ 7/27/97 

SJSOLZ-GW 1 S-00 1 ISVTCL iAcenaehthvlene 1 Oiua/L !U I 7/27/9i 

SJSO4-GWl S-001 SVTCL Anthracene 10iuafL iu I 7/27/97 

SJSO4-GWlS-001 SVTCL Benzo(a)Anthracene 10ruafL IU 7/27/97 

SJSOQGWlS-001 SVTCL Benzo(a)Pvrene 10iuafL !U i 7/27/97 

SJSO4-GWlS-001 SV-TCL Benzo(bYluoranthene I 10iuafL /U 7/27/9i 

SJSOP-GWlS-001 SVTCL Benzo(a,h,i)Pervlene 10iuafL !U I 7/27/97 

SJSO4-GWl S-001 SVTCL IBenzo(k)fluoranthene 10iuafL iu I 7/2?/97 

SJSOP-GWlS-001 SVTCL Bis(2-chloroethoxv)Methane lOtua/L U I 7127197 

S&04-GWlS-001 SVTCL Bis(2-chloroethvl)Ether lOiua/L U 7127197 

SJSO4-GWl S-001 SVTCL ,Bis(2-EthvlhexvBPhthalate lOiua/L U I 7127197 

SJSO4-GWlS-001 SVTCL Butvlbenzvlrohthalate lO’ua/L U 7/27/97 

SJSO4-GWlS-001 SVrCL Carbazole lOua/L U 7127197 

SJSO4-GWlS-001 SVTCL Chrvsene lOua/L U 7/27/97 

SJSO4-GW 1 S-00 1 SVTCL Di-n-ButvlDhthalate 10uafL U 7/27/97 

SJSO4-GWlS-001 SVTCL Di-n-O&l Phthalate lO/ua/L U 7/27/9i 

SJSO4-GWlS-001 SVTCL Dibenz(a,hlAnthracene lO’ua/L U 7/27/97 

SJSO4-GWl S-001 SVTCL Dibenzofuran lOua/L U 7/27/97 
SJSO4-GWlS-001 SV-TCL Diethvlchthalate lOua/L U 7127197 
SJSO4-GWl S-001 ‘SVTCL Dimethvl Phthalate lOlua/L U 7/27/97 

SJSO4-GWl S-001 SVTCL Fluoranthene lOua/L U 7127197 
SJSO4-GWlS-001 SVTCL ‘Fluorene lOua/L U 7127197 
SJSO4-GWlS-001 SVTCL Hexachlorobenzene lOua/L U 7127197 
SJSO4-GWl S-001 SVTCL Hexachlorobutadiene lOua/L U 7127197 
SJSO4-GWlS-001 SVTCL HexachlorocvcloDentadien lOua/L U 7/27/97 
SJSO4-GWlS-001 SVTCL Hexachloroethane lOua/L U 7/27/97 
SJSO4-GWl S-001 SV-TCL Indeno0,2.3-cd)Pvrene lOua/L U 7/27/97 
SJSO4-GWl S-001 SVTCL IsoDhorone lO’ua/L U I 7/27/97 
SJSOP-GWlS-001 SVTCL N-Nitroso-Di-n-Pro&amine lO’ua/L U 7127197 
SJSOQ-GWl S-001 SVTCL N-Nitrosodichenvlamine lOua/L U 7127197 
SJSOB-GW 1 S-00 1 SVTCL Naohthalene lO’ua/L U 7127197 
SJSOP-GWl S-001 SVTCL Nitrobenzene lO’ua/L U 7127197 

SJSOP-GW 1 S-001 SVTCL Pentachloroohenot 25ua/L U 7/27/97 

--us/L U SJSO4-GWlS-001 ‘SVTCL Phenanthrene ------7/27f97 
SJSOI-GWlS-001 SVTCL Phenol lOua/L U 7/27/97 
SJSOP-GWlS-001 SVTCL Pvrene lOua/L U 7127197 

SJSOO-GW 1 S-00 1 .---.- .-...--- VCLOW 1,1,.?-T!ichloroe_th.a~e-.- __--- 
.sJ5~SWlS:!L- 
.sIJgJ4-Av~,~r4c) 1 
SJSO4-GWl S-001 ._ _---. - 

1 2-Dichlorqethane _ .J. . ..-- 
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Sample ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Date Ano1 
SJSO4-GWlS-001 IVCLOW [Bromomethane I 1 w/L iU 7/27/97 
SJSO4-GW 1 S-00 1 IVCLOW iCarbon Disulfide 0.4; 1 &lfL IJ 7127197 
SJSO4-GWIS-001 iVCLOW /Carbon Tetrachloride / I 1 iUQ/L !lJ i 7127197 
SJSO4-GWIS-001 iVCLOW IChlorobenzene I 1 iuafL $J 

SJSO4-GWIS-001 IVCLOW iChloroethane llUO/L /u 
7/27/97- 

I 7127197 
SJSO4-GWlS-001 k/CLOW IChloroform 1 iua/L IU 7/27/97 
S.SOQGWl S-001 IVCLOW iChloromethane 1 lwI/L Iu j 7/27/97 
SJSO4-GWlS-001 IVCLOW Icis-1,2-Dichloroethene 1 1 iua/L ;u / 7127197 
SJSOP-GWl S-001 /VCLOW !cis-1,3-Dichlorowooke ! 1 Iua/L iu 7/27/97 
SJS04-GWlS-001 VCLOW Dibromochloromethane liua/L lU : 7/27/97- 
SJSO4-GWlS-001 VCLOW Ethvlbenzene llua/L /u I 7127197 
SJSOI-GWlS-001 VCLOW Methvlene Chloride 1 7/27/97 
SJSOQGWlS-001 VCLOW Stvrene 7/27/97 
SJ!X!4-GWlS-001 VCLOW ‘Tetrachloroethene I!ua/L ‘u I 7/27/97 
SJSO4-GWlS-001 VCLOW Toluene h/L u 

SJSOB-GWI S-001 VCLOW Total Xvlenes 1luafL u 
SJSO4-GWlS-001 VCLOW ITrans-1,2-Dichloroethene llua/L ‘U 7/27/97 
SJSO4-GWlS-001 VCLOW ITrans-1,3-DichloroDroDene h/L u I 7127197 
.SJSO4-GWlS-001 VCLOW ITrichloroethene liua/L ‘U I 7127197 
SJSO4-GWl S-001 VCLOW 1Vinvl Chloride l/us/L U i 7127197 
SJSOP-GWl S-001 F METAL !Aluminum 275 29/us/L B 8/l/97 
SJSO&GWlS-OOlF METAL IAntimonv 7.5 l!ua/L B / 8/l f97 
SJSO4-GWlS-OOlF METAL /Arsenic Slua/L u 8/ l/97 
SJSO4-GW 1 S-00 1 F METAL /Barium 46.8 l/w/L J 1 8/l/97 
SJSO4-GWl S-00 1 F METAL /Bervllium 1 us/L U 8/l/97 
SJSO4-GWlS-OOlF METAL ICadmium 0.5ua/L U 8/l/97 
SJSO4-GWlS-oolF METAL ICalcium 182000 46 uafL 8flf97 
S&04-GWlS-001 F METAL (Chromium 9.6 B 
SJSO4-GWlS-OOlF METAL (Cobalt 

4 us/L a/ l/97 
11.3 3ua/L J ! a/1 J97 

SJSO4-GWlS-OOlF METAL icomer 6ualL U 8/ 1 I97 
SJSO4-GWlS-OOlF METAL llron 1 1450 5&L ’ I a/1/97 
SJSO4-GW 1 S-00 1 F METAL /Lead 1 us/L U ail/97 
SJSO4-GWl S-001 F METAL Maanesium 1 305oOiJ 45’ug/L a/if97 
SJSOP-GWlS-OOlF METAL Manaanese I 127 1 lua/L 8/l 197 
SJSO4-GW 1 S-00 1 F METAL Mercurv I 0.19 o.liuo/L B 8/7/97 
SJSO4-GWlS-OOlF METAL INickel 7lua/L U 81 I/97 
SJSOO-GWiS-OOlF IMETAL ’ IPotassium 98800 97lua/L 8/l/97 
SJSO4-GWlS-OOlF METAL !Selenium Jiua/L U 8/l/97 
S&04-GW 1 S-00 1 F METAL ~~ ‘Silver l’ua/L U 8/l/97 
SJSOI-GWl S-001 F METAL Sodium 212OOuO 28 us/L af4f97 
SJSO4-GWlS-OOlF METAL Thallium I 2.8 2uQ/L B a/l 197 

SJSO4-GW2S-00 1 

SJSO4-GW2S-001 MCYAN ISilver 
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Somde ID 1 Analysis 1 Chemical 1 Result 1 Det limit 1 Units IDV Qua11 Date Anal 

SJSOP-GW2S-001 IMCYAN ISodium 4 12ooi ~&JO/L ‘J j a/1 l/97. -‘:: 
SJSO4-GW2S-001 iMCYAN iThallium I 3.11 2;ua/L iJ ! a/a/97 
SJS04-GW2S-001 IMCYAN IVanadium 

I 55.9/ 4&r/L I I a/1 l/97 
SJSO4-GW2S-001 MCYAN kinc 90.31 3!ua/L iB j 8/l T/97 
SJS04-GW2S-001 PSPCB /4,4’-DDD 1 O.Tiua/L IU i 

/U 
819197. 

SJSO4-GW2S-001 PSPCB !4,4’-DDE O.liua/L a/9/97. 
SJSO4-GW2S-001 PSPCB /4/l’-DDT 

1 
O.liua/L !U i 819197 

SJSO4-GW2S-001 ‘PSPCB iAldrin j 0.0&m/L IU ; B/9/97 
SJSO4-GW2S-001 PSPCB [alpha-BHC ’ ! O.O5lua/L IU ! 8/9/97 
S&04-GW2S-001 PSPCB Ialoha-Chlordane O.O&JSI~L iu ; at9197 
S&04-GW2S-001 PSPCB IArocior-1016 l/us/L IU a/9/97 
SJSO4-GW2S-001 PSPCB IAroclor-1221 2lua/L u 1 a/9/97 
SJSO4-GW2S-001 PSPCB IAroclor- 1232 l/u&L ‘u I 8/9/97 
SJSO4-GW2S-001 PSPCB Aroclor-1242 l’uo/L u 8/9/97 
S&04-GW2S-001 PSPCB Aroclor- 1248 1 us/L u / a/9/97 
SJSO4-GW2S001 PSPCB ,Aroclor-1254 1 up/L u 1 af9r97 
SJSO4-GW2S-001 PSPCB Aroclor-1260 1 w/L u ! 819197. 
S&04-GW2S-001 PSPCB beta-BHC O.O5lua/L u a/9/97 
SJSO4-GW2S-001 PSPCB delta-BHC 0.05ua/L U i af9i97 
SJSO4-GW2S-001 PSPCB iDieldrin 0.1 us/L U at9197 
SJSO4-GW2S-001 PSPCB .Endosulfan I , 0.05uaIL U af9t97 
S.S04-GW2S-007 PSPCB Endosulfan II 0.1 XI/L u / 879197. 
SJSO4-GW2S001 PSPCB Endosulfan Sulfate 0.1 w/L u af9i97 
SJSO4-GW2S-001 PSPCB Endrin 0.1 us/L u a/9/97 
SJSO4-GW2S-001 PSPCB Endrin Aldehvde 0.1 us/L U a/9/97 
SJSO4-GW2S-001 PSPCB Endrin Ketone 0.1 us/L u 819197 
SJSO4-GW2S001 PSPCB cramma-BHC O.O5ua/L U a/9/97. 
SJSO4-GW2S-001 PSPCB aamma-Chlordane O.O5ua/L u a/9/97 
SJSO4-GW2S-001 PSPCB Heotachlor O.O5ua/L u B/9/97 
SJSO4-GW2S-001 PSPCB ‘Heotachlor Epoxide O.O5ua/L u B/9/97- 
SJSO4-GW2S-001 PSPCB Methoxvchlor 0.5ua/L u a/9/97 
SJSO4-GW2S001 PSPCB .IToxaphene 5ua/L U B/9/97 
SJSO4-GW2S-001 SVTCL ‘1,2.4-Trichlorobenzene lOua/L U 8/a/97 
SJSO4-GW2S-001 SVTCL 1 ,IDichlorobenzene lOua/L U alai97 
SJSO4-GW2S-001 SVTCL 1,3-Dichlorobenzene lOua/L U a/a/97 
SJSOP-GW2S-001 SvrCL 1,4-Dichlorobenzene lOua/L u 8/a/97 
SJSO4-GW2S-001 SVTCL 2,2’-oxvbis(l-Chloropropane lOua/L U alai97 
SJSO4-GW2S-001 SVTCL 2.4.5Trichloroohenol 25ua/L U alar97 
SJSO4-GW2S-001 ISVTCL 2.4,bTrichloroohenol lOua/L u a/a/97 
SJSO4-GW2S-001 SVTCL 2,QDichlorophenol lOua/L u a/a/97 
SJSO4-GW2S-001 SVTCL 2,4-Dimethylohenol lOua/L U af at97 
SJSO4-GW2S-001 SVTCL 2,4-D?oP!eDo! . . - .._ -.-. ._-_ 25 !mfL~_u_..- _--.. --WE!! 
SJSO4-GW2S-001 -__- 2,4-Dinitrotoluene -_.-.. ----_ ..- ..- -_- 10 LKL!!~ u----- ---. ..8JMz 

2,.6Djnitroto!ueOe lO!JQ/_L__-.!J----. - ..- -8/.w!7 
sJSO4-GW2S:OOl 

.sJso~~~y!QgHll 
SJSO4-GW2S-00 1 
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, . ..__ 

Sample ID 
SJSO4-GWZS-001 
SJSO4-GW2S-001 
SJSO4-GWZS-001 
S&04-GW2S-00 1 
SJSO4-GW2S-001 
SJSO4-GW2S-001 
SJSO4-GW2S-001 
SJSO4-GW2S-00 1 
SJSO4-GW2S-001 
SJSO4-GW2S-001 
SJSO4-GW2S-001 
SJXM-GW2S-001 
SJSO4-GW2S-00 1 
SJSO4-GWZS-001 
.5X04-GW2S-001 
SJSO4-GW2S-001 
SJSO4-GWZS-001 
SJSIM-GW2S-001 
S&04-GW2S-001 
SJSO4-GW2S-001 
SJSO4-GW2S-001 
SJSO4-GW2S-00 1 
SJSO4-GWZS-OO 1 
SJSO4-GW2S-001 
SJSO4-GW2S001 
SJSO4-GW2S-001 
SJSO4-GW2S-001 
SJSIX-GW2S-00 1 
SJSO4-GW2S-00 1 
SJSO4-GW2S-001 
SJSO4-GW2S-001 
SJSO4-GW2S-001 
SJSO4-GW2S-00 1 
SJSO4-GW2S-001 
SJSO4-GW2S-001 
SJSO4-GWZS-001 
5X04-GW2S-00 1 
SJXM-GW2S-001 
SJSO4-GW2S001 
SJSO4-GWZS-001 
SJS04-GW2S-00 1 
sJsoL]-GW2S-CO! 

1 Analvsis 1 Chemical 1 Result 1 Det limit 1 Units IDV Quail Date Anal 
isvTcL iAnthracene / lO.ua/L !U 8/8/97 
SVTCL iBenzo(a)anthracene i 1 O:ua/L IU I 818197 
SVTCL IBenzo(a)wrene I I 

lOua/L iu I 8/8/97 
SvrCL IBenzo(b)fluoranthene / I I 1 O.ua/L iU 8/8/97. 
SVTCL lBenzo(ah.ibervlene lOiua/L IU :i 8/8/97 
SVTCL IBenzo(k)fluoranthene 

I 
I I 10:uafL ‘IJ ! 8/8/97. 

SVTCL Ibis(2-Chloroethoxdmethan ! I 1OiualL IU I 8/8/97 
SVTCL ibis(2-chloroethvl)ether I I 10iualL !U i 0/8/97 
SvrCL !bis(2-Ethvlhexvl)ohthblate lOiua/L IU / m/97 
sVrcL /Butvlbenzvlphthalate 10iualL IU I 8/8/97. 
SVTCL ICarbazole 1OiualL IU j 8/8/97. 
svrcL 1Chrvsene 1 O/us/L /U 1 8/8/97 
SvrCL IDi-n-butvlDhthalate 10iualL iu I a/0/97 
SVTCL iDi-n-Octvl Phthalate lOIua/L IU a/a/97 
SVTCL Dibenzo(a,h)anthracene 10iualL IU 8/8/97 
SVTCL Dibenzofuran lOlua/L lu 018197 
SVTCL DiethvlDhthalate 1OiualL IU 8/8/97 
SvrCL Dimethvl Phthalate lOIua/L U a/a/97 
svrcL Fluoranthene lO/ua/L U g/8/97 
SvrCL Fluorene I lOualL U m/97 
SvrCL Hexachlorobenzene lOualL U 818197 
SVTCL Hexachlorobutadiene ! lOualL iu 8/8/ 97 
SVrCL HexachlorocvcloDentadien lOualL U 8/8/97 
svrcL ,Hexachloroethane lOua/L U 8/8/97 
SVTCL Indeno(l,2,3-cdX-wrene lOua/L U a/a/97 
SVTCL ‘IsoDhorone lOualL u a/a/97. 
SVTCL N-Nitro.;o-Di-n-Prowlamine lOua/L U 818197. 
SVTCL N-Nitrosodiphenvlamine 1O’ualL U B/8/97 
ISVTCL NaDhthalene lOua/L U 8rw97 
SVTCL Nitrobenzene lOualL U 8/a/97 
SVTCL IPentachloroDhenol 25ualL ,U a/8/97 
SVTCL [Phenanthrene low/L lu a/a/97 
svrcL iphenol lOua/L u m/97 
SvrCL IPvrene / lOua/L U am97 
VCLOW 1 , 1,l -Trichloroethane 1 us/L U 7/27/97 
VCLOW 1,1,2,2-Tetrachloroethane i 1 us/L U 7127197 
VCLOW 1.1,2-Trichloroethane l’ua/L U 7127197 
VCLOW 1, I-Dichloroethane llua/L U 7/27/97 
,VCLOW 1, I-Dichloroethene 1’ualL u 7/27/97- 
IVCLOW 1,2,4-Trichlorobenzene 1 us/L U 7127197 
VCLOW 1,2-Dibromo-3-chloro~ro~an 1 us/L U 7/27/97 

VCLOW l.2-Dibrmoeb-e-~ _. __- 1 U~U!~~2/2~~ 
l,&Dichlorobenzene.. __ _ ..__. -_.-.. ___ 1 us/L u-.- -----_zL2zl_92 

lLWU!- L.?~Dicfi!oro.ethane 

w4-GW2S-00 1 --..--_._ . ..___ __ 

SJSOO-GW2S-001 -.---.. .---_ 

,/--.. 
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Samde ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Quail Date Anal 
SJSO4-GW2S-001 iVCLOW icis-1,3-DichlororxoRene ’ liua/L IU 7/27/97 
SJSO4-GW2S001 iVCLOW ‘Dibromochloromethane ! 1 us/L ;” I 7127197 
SJSO4-GW2S-001 !VCLOW ‘Ethvlbenzene 

I I l.UQ/L IU ; 7/27/97 
SJSO4-GW2S-001 iVCLOW Methvlene Chloride 

1 0.2i l:ua/L IB 7127197 
S&04-GW2S-001 IVCLOW Stvrene 1 1 &a/L Iu / 7/27/97 
SJSO4-GW2S-001 /VCLOW Tetrachloroethene 

1 lua/L iu I 7/27/97 
SJSO4-GW2S-001 ‘VCLOW Toluene 1 1 iua/L !U 7127197 
SJSO4-GW2S-001 VCLOW Total Xvlenes 

- I 
l;ua/L Iu i 7127197 

SJSO4-GW2S-001 VCLOW Trans-1.2-Dichloroethene 1 iua/L /u 7127197 
SJS04-G W2S-00 1 VCLOW trans-1,3-DichlororxoDene 1 iua/L 1U I 7127197 
SJSO4-GW2S-001 VCLOW Trichloroethene liua/L u I 7127197 
S&04-GW2S-001 VCLOW Vinvl Chloride llua/L ‘u 7127197 
SJSO4-GW2S-001 F METAL /Aluminum 72.2 291ua/L B ! 8/l l/97 
SJSOP-GW2S-001 F METAL Antimonv 2iua/L IUL I 0/l 3197 
SJSO4-GW2S001 F METAL Arsenic 4.2 3;ua/L IL B/8/97 
SJSO4-GW2S-001 F METAL Barium 14.1 l/us/L B 8/l l/97 
SJSO4-GW2S001 F METAL Bervllium 1.1 ljua/L B 8/l l/97 
SJSO4-GW2S-001 F METAL Cadmium 05ua/L UL 818197 
SJSO4-GW2S-001 F METAL Calcium 224000 46ua/L J 8/l l/97 
SJSO4-GW2S-001 F METAL Chromium 7ua/L U 8/11/97 
S.NM-GW2S-001 F METAL !Cobolt 8’ua/L U 8/l l/97 
SJSO4-GW2S-001 F METAL ICower 6ua/L U 8/l l/97 
SJS04-GW2S-001 F METAL Iron 2400 S’ua/L J 8/l l/97. 
SJSO4-GW2S-001 F METAL Lead 4 1 us/L B 818197 
SJSO4-GW2S-001 F METAL Maanesium 51500 45ua/L J 8/l l/97- 
SJSO4-GW2S-001 F METAL Manaanese 1300 1 ua/L J 8/l l/97 
SJSO4-GW2S-001 F METAL Mercurv 0.16 O.l!ua/L B 817197 
SJSO4-GW2S-001 F METAL Nickel 7lualL U 8/l l/97 
SJSO4-GW2S-001 F METAL Potassium 24000 97/us/L 8/l 1197 
SJSO4-GW2S001 F METAL Selenium 3.3 Jiua/L L 818197 
SJSO4-GW2S-001 F METAL Silver 

I 
llua/L U 818197 

SJ%4-GW2S-001 F METAL [Sodium 44300 28tua/L J 8/l 1 I97 
SJSO4-GW2S-001 F .METAL Thallium I 2/us/L U 818197 
SJSO4-GW2S001 F iMETAL ‘Vanadium 1 I 9ua/L U 8/l l/97 
SJSO4-GW2S-00 1 F METAL Zinc 12.7 3ua/L B 8/l l/97 
SJS04-GW3D-001 CTOTP ‘Total Phosphorous (as P) 0.455 0.13 ma/L 8/8/97 
SJS04-GW3D-001 MCYAN iAluminum 1340 29’ua/L 8/7/97 
SJS04-GW3D-001 MCYAN IAntimonv 2ua/L U 8/6/97 
SJSO4-GW3D-001 MCYAN IArsenic 4.9’ 3ua/L J 816197 
SJSO4-GW3D-001 MCYAN IBarium 67.3 1 ua/L J 817197 
SJSO4-GW3D-001 MCYAN /Bervllium llua/L U 817197 
SJSO4-GW3D-001 -.-- 

-------- -- 

SJso4-Gw3D-QOl. 
.SJSQ4:GW3-D:QJl __ B. -. --_ -..JMf?7 
SJSO4-GW3D-001 __--.--. -.-.-. --.-.- --. 
.SJSOP-GW.3.Dz-4p 1 
.g_so~:.~~yJ~.~-oo 1 
SJS@~Gw3D-.op! 

SJSO4-GW3-Da&l .-- 
SJSOP:GW3D-OQl- 

SJS04-GW3D-OOl .--.-.- -. .-. 

SJSOP-GWJD-001 
SJSOP-GW3D-001 
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jnitro-2-Methylp 

Chloro-3-MetIw&$x?nol~. 

SJS04-GW3D-001 ap_h?h.em. - .- _-. 

----- 
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sJSGN3D:.WL- 
SJSO4-GW3D001 

SJSOP-GW3D-0 
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Samole ID 1 Anabsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Date Anal 
SJSO4-GW3D-00 1 IVCLOW iToluene 1 !UQ/L !U 8/5/97 
SJS04-GW3D-001 iVCLOW /Total Xvlenes 1 iuaJL iU I a/5/97 
S&04-GW3D-001 iVCLOW /Trans-1,2-Dichloroethene ’ 1 iJaIL iu 0/5/97 
SJSO4-GW3D-001 )VCLOW itrans-1,3-Dichloroorooene i I 1 :ua/L $J ; 0/5/97 
SJSO4-GW3D-001 IVCLOW iTrichloroethene 1 1 &Jo/L yJ / 

IVCLOW IVinvl Chloride 
a/5/97 

SJSO4-GW3D-001 I llua/L !u / am97 
SJSCkl-GW3D-CO1 F IMETAL Aluminum I j 44iuaJL ill I a/7/97 
S&04-GW3D-001 F METAL Antimonv I 2iua/L iU 

I 
I 0/6/97 

SJSO4-GW3D-OOlF METAL ‘Arsenic I 5.8i 3iuaJL !J / 8/6/ 97 
SJSO4-GW3D-00 1 F METAL Barium 61.61 1 uaJL IJ I a/7/97 
SJSO4-GW3D-001 F METAL Bervllium I 1 WI/L Iu 

I 
a/ 7197 

SJSO4-GW3D-001 F METAL Cadmium 0.5ua/L iu a/6/97 
SJSO4-GW3D-001 F METAL !Calcium 762001 46h/L ! 

I 
a/7/97. 

SJS04-GW3D-001 F METAL ichromium 7luaJL a/7/97 
SJSO4-GW3D-001 F METAL ICobatt 8iuaIL 8J 7197 
SJS04-GW3D-001 F METAL Coooer I 6lualL U 

I 
a/7/97 

SJSO4-GW3D-001 F METAL Iron 8300! SluaJL I a/ 7197 
SJSO4-GW3D-001 F METAL Lead 1 1.51 1 us/L J 

L 
816197 

SJSO4-GW3D-001 F METAL Maanesium 29400: 45uaJL a/7/97 
SJSO4-GW3D-001 F METAL IManaanese 2m 1 w/L 817197 
SJS04-GW3D-001 F METAL Mercurv 0.13ualL U B/6/97 
SJS04-GW3D-001 F METAL Nickel 7uaIL u 817197 
SJSO4-GW3D-00 1 F METAL Potassium 10100 97 us/L a/7/97 
SJSO4-GW3D-00 1 F METAL Selenium 3ualL U 816197 
SJSO4-GW3D-001 F METAL JSilver 5.8 3ualL B 8 J6J97 
SJS04-GW3D-001 F METAL Sodium I 121000 28 us/L a/7/97 
sJSO4-GW3D-OOlF METAL Thallium 2.5 2uaJL B a/7/97 
SJSO4-GW3D-001 F METAL Vanadium 9,uaJL U a/7/97 
SJSO4-GW3D-001 F METAL Zinc 5uaJL u 817197 
SJSU4-GW3D001 FP METAL Aluminum 44uaIL U a/7/97, 
SJSO4-GW3D-001 FP METAL IAntimonv 2ua/L U B/6/97 
SJSQ4-GW3D-001 FP METAL Arsenic I 4.1 3ua/L !J 816197 
SJSO4-GW3D-001 FP IMETAL ‘Barium I 56.4’ 1 us/L J a/7/97 
SJS04-GW3D-001 FP METAL Bervllium I 

1 uaJL U a/7/97 
SJS04-GW3D-OOlFP METAL Cadmium 0.5ualL U a/6/97 
SJSOP-GW3D-001 FP METAL Calcium 68700 46 us/L 817197 
SJSO4-GW3D-001 FP IMETAL Chromium / 7uaIL u 0/7/97 
SJSO4-GW3D-001 FP METAL Cobalt I 8uaJL U a/7/97 
SJSO4-GW3D-001 FP METAL ICoboer I 6ua/L U at7197 
SJSOP-GW3D-OOlFP METAL Iron / 7490 5 ua/L a/7/97 
SJSM-GW3D-001 FP METAL Lead 1 us/L U 816197 

METAL SJS04-GW3D-001 FP ____.-__ Maanesium .?4690 .._.__ A’5 us/L __ __.. _-_ b!L!97 
s&-g~- _. Manwnese .i- 

/ 
._! 1 aok-----. 1. uaL.-- ---_-_ ._--.--Ix71?~ 

SJSObGW3DOOlFP ,METAL /Mercury ._-__ --.._ .-...-. _ 0 12 usIlL--- u- __.._ --_.A. .-.__ ._.._ ---.. !%I?7 
&J..4-GW3D-001 METAL -Nickel 

+ 

I 
I . 7 usa.._.. u. .-.- -. ---8iz?7 _.-._.--- 

&!!~4-GW3_I?1oo_1_F~ METAL Potassium 
I 

7-------’ . 947Qj. ..-_ _. .__ -2.7 us/L- _._ _. __ -_. ___ Sf.7.JS 
3un/.l.- U _.__ __ 8/6/9_7 .._ ..---. 
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CT0 27 Sites 3 and 4 Analytical Data 2,2/ 98 

SamDIe ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit f Units IDV Qual( Date Anal 
S&04-GW3D-001 P IMCYAN Copper I &a/L i” i 

SJ.S04-GW3D-001 P iMCYAN /Cvanide 
a/7/97 

5iua,L iU I 
SJSM-Gw3D-001 P iMCYAN iiron 85ocj 

a/5/97 
5;ualL iK I 

SJSO4-GW3D-001 P iMCYAN ILead 
a/7,97 

I.51 1 iua,L jJ ! 
I 28300! 

8,6,97 
SJSO4-GW3D-001 P MCYAN IMaanesium 45lua/L I ! 817197 
SJXM-GW3D-001 P MCYAN /Manaanese 

I / 19001 l&/L j j a/7/97 
SJSO4-GW3D-001 P ‘MCYAN Mercury o.12lua/L iU I 

1 
7kJalL Iu 

a/6/97 
S&04-GW3D-001 P MCYAN Nickel 
SJSO4-GW3D-001 P IMCYAN Potassium ‘. 9790’ 97lualL ’ 

a/7,97. 
I 8,7,97 

SJS04-GW3D-001 P MCYAN Selenium Jlua/L U t3,6/97 
SJSO4-GW3D-001 P MCYAN Silver 5 J’ua,L B I 
SJSO4-GW3D-001 P 

8,6/97~ 
MCYAN Sodium 117000 28ua/L ! 

/ 
w/97 

SJSO4-GW3D-001 P MCYAN Thallium 2ua/L U a/7/97 
SJSO4-GW3D-001 P MCYAN Vanadium 9ualL U I a/7,97 
SJSO4-GW3D-001 P MCYAN Zinc 13.8 3uatL B I 817197 
SJSM-GW3D-001 P PSPCB 4.4’-DDD 0.1 us/L U 812 l/97. 
S.&M-GW3D-001 P PSPCB 4.4’-DDE 0.1 us/L U 812 l/97 
%.X4-GW3D-001 P PSPCB 4.4’-DDT 0.1 us/L U a,2 I 197 
SJSO4-GW3D-001 P PSPCB Aldrin O.O5ua/L u a/21/97 
SJSC!4-GW3D-001 P PSPCB alpha-BHC O.O5ua/L U a/21,97 
SJSO4-GW3D-001 P PSPCB alpha-Chlordone O.O5,ua/L U 
SJSO4-GW3D-001 P PSPCB Aroclor-1016 l’ua/L U 

8121197. 
8,21,97, 

SJSO4-GW3D-001 P PSPCB Aroclor-1221 2ua/L u a/2 1 I97 
SJSO4-GW3D-001 P PSPCB Aroclor- 1232 1 us/L u a,2 1197 
SJSO4-GW3D-001 P PSPCB Aroclor-1242 1 us/L U 812 1 I97 
S.JS%GW3D-001 P PSPCB Aroclor- 1248 1 ua/L U ai2 1197 
SJSO4-GW3D-001 P PSPCB Aroclor-1254 1 w/L u ai i 197 
SJSO4-GW3D-001 P PSPCB Aroclor-1260 1 ua/L U 8/2 1 I97 
SJSOP-GW3D-001 P PSPCB beta-BHC O.O5ua/L U 8/21/97 
SJSO4-GW3D-001 P PSPCB delta-BHC O.O5ua/L U 

/PSPCB 
8,21/97, 

SJSO4-GW3D-001 P Dieidrin 0.1 us/L u 812 l/97 
SJSO4-GW3D-001 P PSPCB Endosulfon I O.O5ua/L U a/21,97 
SJSO4-GW3D-00 1 P PSPCB Endosulfon II 0.1 us/L U 8121 I97 
SJSO4-GW3D-001 P PSPCB Endosulfan Sulfate 0.1 us/L U 8/21,97. 
SJSO4-GW3D-001 P PSPCB Endrin 0.1 us/L U 8/21197 
SJSO-4GW3D-001 P PSPCB Endrin Aldehvde 0.1 us/L U a,2 1197 
SJSO4-GW3D-001 P PSPCB Endrin Ketone 0.1 us/L U 812 1 I97 
SJSO4-GW3D-001 P IPSPCB aamma-BHC O.O5ua/L u a,21 197 
SJSO4-GW3D-001 Pm PSPCB aamma-Chlordane O.O5ua/L U g/21,97 
SJSO4-GW3D-001 P PSPCB Heptachlor O.O5ua/L U 8,21/97 
SJSO4-GW3D-001 P PSPCB Hedachlor Epoxide O.O5ua/L u B/21,97 
SJSO4-GW3D-001 P PSPCB Methoxshlorr----- -.-__ -.--- -03 UQ/!!~L!!~~ ---UUZ! 
3JUSN~~OP---PL Tamp&ene~ ____.. 5 ua/L u 8/2119z 
S&Q!!!GW3D-o~!? 
sJso4-G~3Do~1 P 
SJSO4-GW3D-001 P .--. --...-.~ SVTCL 1 3-Dichlorobenzene- ---L-- .--- _ -. 
aso4-Gw3D~o~.p~ SVKL 
.SJBkG~WX!-OOl P 
.S&r&G!&3.D!QOl P 
-_---.-.- - 
.QS.O4G.W3D-OO!d? __, .__...._. SVTCL - ?,4-Dichlorophenol.. 
sJ3~:GW3.~00 1 p SVT-GL UO?methy!~heno!_ --- _.._ 
SJX!&@&!3D:CQ1EF- SW-CL 2,4-Dinitrophenol 
.SJS&?ZGW~D-OO~ P SVTCL 2,4-Dinitrotoluene 
sJs~~~Gw3c)-o9!P~.~svIcL ..__ 

SJSO4-GW3D-OQp. 

SJSO4-GW3D-001 P 
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CT0 27 Sites 3 and 4 Analytical Data 2/2/98 

SamDIe ID 1 Analvsis 1 Chemical 1 Result 1 Det limit 1 Units IDV QualI Dote-1 
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CT0 27 Sites 3 and 4 Analytical Data 2/2/98 

Sample ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Date Anal 

SJSO4-GW3D-001 P IVCLOW lBromochloromethane I l;ua/L U B/5/97 .““-\ 
SJSO4-GW3D-001 P IVCLOW IBromodichloromethane : I 1 iua/L iU B/5/97 
SJSO4-GW3D-001 P iVCLOW IBromoform I 1 lUQ/L IU 
SJSC4-GW3D-OOlP IVCLOW IBromomethane 

B/5/97 
I 1 us/L :u 

‘VCLOW iCarbon Disuifide 
B/5/97 

SJSO4-GW3D-001 P I 1 iua/L iu I 
S&04-GW3D-001 P VCLOW iCarbon Tetrachloride 

B/5/97 
1 lua/L yJ j 

SJSOd-GW3D-001 P VCLOW ‘Chlorobenzene /U 
B/5/97 

! 1 iua/L , B/5/97 
SJSO4-GW3D-001 P VCLOW .Chloroethane 1 iua/L /u 015197 
SJSC!4-GW3D-001 P VCLOW Chloroform 91 iiua I ! 

llua/L IU / 
B/5/97 

SJSO4-GW3D-001 P VCLOW Chloromethane B/5/97 
SJSO4-GW3D-001 P VCLOW cis-1.2-Dichloroethene l’ua/L IU I 

l’ua/L Iu i 
a/5/97 

SJSO4-GW3D-001 P VCLOW cis-1,3-Dichlororxoaene B/5/97 
SJSO4-GW3D-001 P VCLOW ;Dibromochloromethane ’ 1 UQIL /u 
SJSO4-GW3D-&I1 P VCLOW Ethvlbenzene 

I 815197 
1 us/L ‘u 

/ 
a/5/97. 

SJS04-GW3D-001 P VCLOW Methvlene Chloride 3 l’ua/L ,B I a/5/97 
SJSO4-GW3D-001 P VCLOW Stvrene 1 ua/L U i 8/5/97 
SJSO4-GW3D-001 P VCLOW Tetrachloroethene 1 ua/L U ! a/5/97 
SJSO4-GW3D-001 P VCLOW Toluene 0.2 1 ua/L J / a/5/97. 
SJSO4-GW3D-001 P VCLOW Total Xvlenes 1 w/L u a/5/97 
SJSO4-GW3D-001 P VCLOW Trans-1,2-Dichloroethene 1 ua/L U I 
SJSO4-GW3D-001 P VCLOW Itrans-1,3-Dichlorobroaene ! 

B/5/97 
1 ua/L IU a/5/97 

SJSM-GW3D-001 P VCLOW Trichloroethene 1 ua/L U B/5/97 
SJSO4-GW3D-001 P VCLOW Vinvl Chloride 1 us/L u a/5/97 
SJSO4-GW3S-001 CTOTP Total Phosahorous (as P) 0.093 0.05malL J I 7131 I97 
SJSO4-GW3S-001 MCYAN Aluminum 90.9 29ualL B a/i/97 
SJSO4-GW3S-00 1 MCYAN Antimonv 2ua/L U a/1/97 
SJSO4-GW3S-001 MCYAN IArsenic 3ua/L u 

MCYAN IBarium 
a/l/97 

SJSO4-GW3S00 1 424 1 us/L 
SJSO4-GW3S-001 MCYAN jBervllium 

! 
8/l/97. 

/ 
SJSO4-GW3S-001 MCYAN /Cadmium 

I 1 w/L u a/l/97 
0.5ua/L U af 1197 

SJSO4-GW3S001 MCYAN icalcium ; 319000 46 w/L a/l/97 
SJSO4-GW3S-00 1 MCYAN !Chromium I 10.91 4ua/L B a/if97 
SJSO4-GW3S-CO1 MCYAN ICobalt I aura/L u I 8/l I97 
SJSO4-GW3S00 1 MCYAN iCower / 6ua/L U a/if97 
SJSO4-GW3S00 1 MCYAN !Cvanide 5ua/L U 7/25/97 
SJSO4-GW3S00 1 ,MCYAN ilron I 6910 5 us/L 8/l/97 
SJSO4-GW3S-001 IMCYAN jLead 1.5 1 us/L B a/i 197 
SJSO4-GW3S-001 MCYAN /Maanesium 1 144000 45 us/L a/i 197 
SJSO4-GW3S001 MCYAN IManaanese 449 1 ua/L a/if97 
SJSO4-GW3S-00 1 MCYAN iMercurv 

, 
0.21 0.1 w/L B a/7/97 

SJSO4-GW3SOOl MCYAN iNickel 7ualL U 8/l/97 
-sJSO4-GW3S-OOT 

sJsO4-GW3S-001 . ..-.--.__ 

a!pha-Ch!orda.ne 

SJSO4-GW3S-001 
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CT0 27 Sites 3 and 4 Analytical Data 2/2/98 

, I’?< 

Sample ID 
SJSO4-GW3S-001 
SJSO4-GW3S-001 
SJSO4-GW3S-001 

1 Analysis 1 Chemical 
iPSPCB idelto-BHC 
/PSPCB IDieldrin 
IPSPCB IEndosulfon I 

1 Result 1 Det Limit 1 Units IDV Qua11 IDate Anal 
I O.O5uo/L ;u i 0/ 1 o/97 
I 0.1 h/L iU I a/ 1 o/97 
I O.OSiua/L IU I B/10/97 

azo!e _--.- .._._. - -_ 
SJSO4-GW3S-001 

Page 85 



CT0 27 Sites 3 and 4 Analytical Data 212198 

SamDIe ID i Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDv QuaI/ Date Anal 

SJSO4-GW3S-001 wTCL iFluoranthene I 

lSVTCL 
lO.ua/L !” 

sJSO4-GW3SOOl IFluorene 
7127197 

IHexochlorobenzene I 
lOualL iU I 

ISVTCL 
7/27/97 

SJSO4-GW3S-001 
I 

lOucl/L iu I 

IHexachlorobutadiene 
7127197 

SJSO4-GW3S001 ISVTCL I lOiua/L IU ! 

SJSO4-GW3S-001 ISVTCL ! HexachlorocvcloDentadien i 
7/27/97 

! lOiua/L ;u / 7/27/97 
SJSO4-GW3S-CO 1 ISVTCL IHexachloroethane i I lOiua/L iU I 

iSVTCL ilndeno(l,2,3-cd)Fvrene 7/27/97 
SJSO4-GW3S-001 lOlua/L 7/27/97. 
SJSO4-GW3S-001 SVTCL llsoohorone 

I 
t 1 OiualL 

S&04-GW3S-001 SvfCL N-Nitroso-Di-n-Proovlbmine 1 
7/27/97 

lO/ua/L iu 

SJSO4-GW3S-001 SVTCL N-Nitrosodiohenvlamine ! 10lualL iu 
7/27/97 

! 
SJSO4-GW3S-001 SVrCL Nwhtholene lOlua/L IU 

7/27/97 

SJSO4-GW3S-001 SVTCL Nitrobenzene 10iualL 
I 7/27/97 

7127197 
SJSO4-GW3S-001 SVTCL Pentachloroohenol 25/w/L 7/27/97 
SJSO4-GW3S-00 1 SVTCL Phenanthrene 10iualL u 7127197 
SJSO4-GW3S-001 SvrCL Phenol AL- 7/27/97 
SJSO4-GW3S-001 SVTCL Pvrene lOIua/L U 7/27/97 
SJSO4-GW3S001 VCLOW l,l,l-Trichloroethane 1 us/L U 7/27/97 

SJSO4-GW3S-001 VCLOW 1,1,2,2-Tetrachloroethane 1 us/L U 7/27/97. 

SJSO4-GW3S-001 VCLOW 1.1,2-Trichloroethane 1 us/L u 7/27/97 

sJSO4-GW3S-001 VCLOW 1. I-Dichloroethane 1 us/L U 7/27/97- 
SJSO4-GW3S-001 VCLOW 11, 1 -Dichloroethene 1 us/L U 
SJSO4-GW3S-001 VCLOW 1,2,4-Trichlorobenzene 

7127197 

1 us/L U 7127197 
SJSO4-GW3S-001 VCLOW 1,2-Dibromo-3-chloroDroDan 1 us/L U 7127197 

SJSO4-GW3S-001 VCLOW 1,2-Dibromoethane 1 us/L U 7127197 
SJSO4-GW3S-001 VCLOW 1.2-Dichlorobenzene 1 us/L U 7/27/97 

SJSO4-GW3S-001 VCLOW 1,2-Dichloroethone 1 us/L U 7127197 
SJSO4-GW3S-001 VCLOW 1,2-Dichioroorooane 1 us/L U 7/27/97 
SJSOd-GW3S-001 VCLOW 1,3-Dichlorobenzene 1 us/L U 7127197 
SJSO4-GW3S-001 VCLOW 1,4-Dichlorobenzene 1 us/L U 7/27/97 
SJSO4-GW3S-00 1 VCLOW 12-Butanone 5ua/L U 7/27/97 _ 
SJSO4-GW3S001 VCLOW 12-Hexanone 5ua/L U 7/27/97 
SJSO4-GW3S-00 1 VCLOW 4-Methvl-2-Pentanone 5ua/L U 7127197 
SJSO4-GW3S001 VCLOW Acetone 12 5ua/L ~ 7/27/97. 

SJSO4-GW3S-001 VCLOW Benzene 1 U us/L 7/27/97 

SJSO4-GW3S-001 VCLOW Bromochloromethone 1 U us/L 7/27/97 

SJSO4-GW3S-001 VCLOW Bromodichloromethane 1 U us/L 7127197 

SJSO4-GW3S-00 1 VCLOW Bromoform l’ua/L U 7/27/97 

SJSO4-GW3S-001 VCLOW Bromomethane 1 u w/L 7/ 27197 

SJSO4-GW3S001 VCLOW Carbon Disulfide 1 U us/L 7/27/97 
SJSO4-GW3S001 VCLOW ‘Carbon Tetrachloride 1 us/L U 7127197 

SJSO4-GW3S-001 VCLOW ‘Chlorobenzene 1 U us/L 7/27/97 
SJSO4-GW3S001 .-.- -__- ---__ VCLOW C_hlqroethan_e-.-. _- ..__ __ _ __ _____ 7/27/97 .l us/L ..U 

sJS&W%OQL VCQW Chlopform 1 u&2/L- _u_- -.- --.. -.- -- -- _ ..-. -._ __.__. ._____ zmL57 
sJsO4-GW3S~OO 1 KX?W Chl!m-m&me -- --- - . ..- ._. _ _.. _._. 

SJSO4-GW3S-001 F 
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CT0 27 Sites 3 and 4 Analytical Data 212198 

Samoie ID 1 Analysis 1 Chemical 1 Result 1 Det limit 1 Units IDV Quail ONate Anal 
SJso4-GW3S-001 F IMETAL Cadmium 

S&04-GW3S-001 F Calcium : 3oaoooi 
0.5:ua/L ru a/l/97 
46/us/L a/if97 

SJSO4-GW3S-OOl F ichromium 7:ua/L IJ a/i 197 
SJ.S04-GW3S-001 F iMETAL ICobalt I I a:ua/L iu 

iMETAL 
a/l/97 

SJSO4-GW3s-001 F Coooer I 6;ua/L IU 

SJSO4-GW3S001 F /METAL 
a/l/97 

Iron 43oo! !&a/L 
l.li 

arlf97 
~.iso4-~w3~-001 F IMETAL Lead I llua/L ,B 
SJ.S04-GW3S-001 F /METAL .Maanesium i 146cQOl 

a/l/97 
45iualL 

SJSO4-Gw3S-001 F IMETAL [Manaanese 
a/if97 

437 liua/L 1 ai l/97 
SJSObGW3S-OOl F METAL Mercurv 0.19 O.llua/L iB I a/7/97 
SJSO4-GW3S-00 1 F METAL Nickel 7lua/L IU ! ai 1197. 
SJSO4-GW3S-OO 1 F METAL Potassium 58100 97lua/L I j a/l 197 
SJSO4-GW3S-00 1 F METAL Selenium 3iua/L 1U ail/97 
SJSO4-GW3S-OOl F METAL ISilver 1.6 3/us/L IB I a/i/97 
.SJSO4-GW3S-00 1 F METAL Sodium ilaoooo 2aiwL I a/4/97 
SJSO4-GW3S00 1 F METAL Thallium 2iua/L IU 1 a/l/97 
SJSO4-GW3S-001 F METAL Vanadium 9iua/L IU ! a/l/97 
SJSO4-GW3S-001 F IMETAL Zinc 44.8 3/us/L lB ail 197 
SJSO4-GW4S001 CTOlP /Total Phosohorous (as P) 1.13 0.25/ma/L ‘J 7131 I97 
SJSO4-GW4S-001 MCYAN /Aluminum I 2630 29’uaIL ‘K a/i/97 
SJSO4-GW4S-001 MCYAN [Antimonv 2.8 , 1 us/L B I a/l/97 
SJSO4-GW4S-001 ‘MCYAN IArsenic 9.2 3ua/L J a/if97 
SJSOO-GW4S-001 MCYAN Barium la5 1 us/L J a/ii97 
S&04-GW4S-001 MCYAN Beryllium 1 us/L u 
SJSO4-GW4S-00 1 iMCYAN Cadmium 

ail /97 
0.5ua/L U ail 197 

SJXkl-GW4S-001 MCYAN Calcium 161000 46 us/L a/l/97 
SJSO4-GW4S-00 1 MCYAN Chromium 47.8 4 us/L a/if97 
SJSO4-GW4S-00 1 MCYAN Cobalt I alua/L u a/l 197 
SJSO4-GW4s-001 MCYAN Cower I 39.3 2/w/L a/l 197 
SJSO4-GW4S001 MCYAN /Cvanide 5iua/L !U 
SJSO4-GWPS-001 iMCYAN ilron 

7125197 
I 

a520 5’ualL am97 
SJSO4-GW4S-001 MCYAN /Lead 1 9.9 1 us/L 816197 
SJSOP-GW4SOOl MCYAN ‘Maanesium i 3iooooi 45 us/L a/l/97 
SJSO4-GWPS-001 MCYAN Manaanese I a321 1 ‘us/L a/l 197 
SJSO4-GW4S-001 MCYAN Mercuw I 0.351 0.1 us/L ‘B ai 7197 
SJSO4-GW4S-00 1 /MCYAN INickel I 22.6 4ualL J an/97 
SJSO4-GW4S-001 IMCYAN IPotassium / 105ooo 97 us/L a/l/97 
SJSO4-GWOS-00 1 MCYAN /Selenium 3iualL IU a/l/97 
SJSO4-GW4S-001 MCYAN iSilver 1 

MCYAN (Sodium 
3lua/L B a/l 197 

SJSO4-GW4S-001 2210000i 28 us/L 
SJSO4-GW4S-001 MCYAN IThallium 2uafL B 
sJso4-Gw4s-oo1~. 

p,P’-DDD _._. _ 

-QS=W&OB! _ 
- -- -..-. 
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Sample ID 1 Analvsis 1 Chemical 1 Result 1 Det limit 1 Units IDV Qualf Date Ana{ 
SJSO4-GW4S-001 IPSPCB iEndrin ! 0.1 iua/L IU a/9/97. 
SJSO4-GW4S-001 IPSPCB iEndrin Aldehvde 0.1 rua/L IU 0/9/97 
SJSO4-GW4S-001 ‘PSPCB IEndrin Ketone I 0.1 luo/L IU : 8/9/97 
SJSO4-GW4S-00 1 PSPCB laamma-BHC 0.05&l/L iU g/9/97 
SJSOI-GW4S-001 PSPCB kramma-Chlordane ! I 

O.O5iua/L !u / B/9/97 
SJSO4-GW4S-001 IPSPCB IHewtachlor O.OSfua/L iU B/9/97 
SJSO4-GW4S-001 IPSPCB IHewtachlor Ewoxide j O.O5lua/L tu f a/9/97 
SJSO4-GW4S-001 /PSPCB ‘Methoxvchlor 1 05kra/L iu 819197 
SJSO4-GW4S-001 iPSPCB ‘Toxawhene 5lua/L ;u 1 B/9/97 
SJSO4-GW4S001 SVTCL 1,2,4-Trichlorobenzene lOualL Iu I 7/27/97 
SJSO4-GW4S-001 SVTCL 1,2-Dichlorobenzene : lOua/L U 7/27/97 
SJSO4-GW4S-00 1 SV-TCL 1,3-Dichiorobenzene lOua/L u I I 7/27/97 
SJSO4-GW4S-001 SVTCL 1.6Dichlorobenzene lOua/L u I 7/27/97 
SJSO4-GW4S-001 SVTCL 2,2’-oxvbis(l-Chlorowrowane ! lO’ua/L Iu ’ 7127197 
SJSO4-GW4S-001 SV-TCL 2,4,5-Trichlorowhenol 25ua/L U 7/27/97 
SJSO4-GW4S-001 SVTCL 2,4,&Trichlorowhenol lOua/L u 7/27/97 
SJSO4-GW4S001 SVTCL 2,4-Dichlorowhenol lOua/L u 7/27/97 
SJSO4-GWPS-001 SVTCL 2,4-Dimethvlwhenol lOua/L U i 7/27/97 
SJSO4-GW4S-00 1 SVTCL 2,QDinitrowhenol 25ua/L U 7/27/97 
SJSO4-GW4S-001 SVTCL 2,4-Dinitrotoluene lOua/L u I 7127197 
SJSO4-GW4S-001 SV-TCL l2.6-Dinitrotoluene lOua/L .U 7/27/97 
SJSO4-GW4S-001 SVTCL 2-Chloronawhthalene lOua/L u I 7/27/97 
SJSO4-GW4S-001 SVTCL 2-Chlorowhenot lOua/L U 7/27/97 
SJSO4-GW4S-001 SVTCL 2-Methvlnawhthalene lOua/L U 7/27/97 
SJSO4-GW4S-001 SVTCL 2-Methvlwhenol lOua/L U 7/27/97 
SJSO4-GW4SOOl SVTCL 2-Nitroaniline 25ua/L U 7/27/97 
SJSO4-GWPS-00 1 SVTCL 12-Nitrowhenol lOua/L U I 7127197 
SJSO4-GW4S-001 SVTCL /3,3’-Dichlorobenzidine lOua/L U 7127197 
SJSO4-GW4S-001 SVTCL 19Nitrooniline 25ua/L U 7127197 
SJSOP-GW4S-001 SVTCL 14.6Dinitro-2-Methvlwhenol 25ua/L U 7/27/97 
S.S&l-GW4S-001 ISVTCL !4-Bromowhenvl DhenYlether lOua/L U 7127197 
SJSO4-GW4S-001 ISVTCL 

j 
4-Chloro-3-Methvlwhenol I lOua/L U 1 7127197 

sJSO4-GW4S-001 SVTCL 4-Chloroaniline I lOua/L U 7127197 
SJSO4-GW4S001 SVTCL 4-Chlorowhenvl-whenvtether / lOua/L U 7127197 
SJSO4-GW4S-00 1 SVTCL 4-Methvlwhenol lOua/L U 7/27/97 
SJSO4-GW4S-001 SVTCL 4-Nitroaniline 25ua/L U 7/27/97 
SJSO4-GW4S-001 SVTCL 4-Nitrowhenol 25ua/L U 7/27/97 
SJSO4-GW4S-001 SVTCL Acenawhthene lOua/L U 7127197 
SJSO4-GW4S-001 SVTCL Acenawhthvlene lOua/L U 7127197 
SJSO4-GW4S001 SVTCL Anthracene lOua/L U 7127197 
SJSO4-GW4S-001 SVTCL Benzo(a)Anthracene lOua/L U 7/27/97 
SJSQ4-GW4S-001 -__._ SvrCL A3eoz-oto)PYEnE_ . ---~. .--. -.- 10 u&L___Y ___ _ ~..XZl!!2 
sJso4-Gw4s-oL---. _ --_ SVTCL Benzo(!X!u.oranthene 10 us/L u ._____ .____ -.7/27/97 
SJSO4-GW4S-00 1 .nUQ/_i_- L _. .7im2? 

m!m?~.U. --.-. . ..- _ ..?/??18_7 

SJSO4-GW4S-001 ---- 
SJSO4-GW’VICI 1 
SJSO4-GW4S-001 

.S&Q~-GW4S-00~ 
.SJSO4-GW4S-001 
SJSO4-GW4S-001 
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Sample ID 1 Analysis 1 Chemical 1 Result 1 Det Limit 1 Units IDVQuall Date Ana1 
SJSO4-GW4S001 F IMEiAL ilron 29201 Siua,L 
sJso4-Gw4s-001 F IMETAL /Lead liua/L IU j 

a/1/97 

SJSO4-GW4S-00 1 F IMETAL ‘Maunesium 
8/l/97. 

I 298000’ 45;ua/L : ! 

SK!&-GW4S-001 F iMETAL 
8/l/97 

Manaanese 758i 1 iua/L 
SJS04-Gw4s-001 F (METAL Mercurv 0.24i 0.1 /us/L iB I 

8/l/97 
! a/7,97 

SJSO4-GW4S-001 F !MEIAL Nickel I I 7iua/L IU 8/l I97 
.wo4-Gw4s-001 F IMETAL Potassium 102Mx)i 97iua/L I 

IMETAL 3lualL /U 
8/l/97, 

SJSM-GW4S-001 F Selenium I 1 I 8/l/97 
S&04-GW4S-001 F METAL isilver Siua/L iB / 8/l/97 
.%04-GW4S-00 1 F METAL Sodium 281ualL i 814197 
SJSO4-GW4S-001 F METAL Thallium 

I 
2/w/L Iu 

I 
8/l/97 

SJS&I-GW4S-001 F METAL Vanadium 9.91 4iuarL IJ t 

!Zinc 3iualL 
8/l/97 

SJSO4-GW4S-001 F METAL 44.21 iB I 

SJSO4-SBOl-002 CTOTP ITotal Phostxhorous (as P) 5.5i 2.2imalka 1 / 
8/l/97, 

7/l 5r97 
SJSOQSBO1-002 MCYAN Aluminum 18100 14.56imalka I 712197 
SJSO4-SBOl -002 MCYAN Arsenic 9.9 0.99ima/ka L 7f2/97 
SJSO4-SBOl -002 MCYAN Barium 43.8 0.66imalka J 712197 
SJSO4-SBOl -002 MCYAN lBervllium 0.41, 
SJSO4-SBOl -002 MCYAN ICadmium 

0.33imalka B 
0.17imalka U 

712197 
7,7,97 

SJSO4-SBOl-002 MCYAN /Calcium 490 28.78ima/ka J 712197 
SJSOP-SBOl -002 MCYAN /Chromium 37.1 2.32!ma/ko 7/2/97 
SJSO4-SBO1-002 MCYAN ‘Cobalt I 6.51 2.65imalka J 712197 
SJSO4-SBO1-002 MCYAN CoDDer 24.7 1,98lma/ka 712197 
SJSO4-SBO1-002 MCYAN Cvanide 0.87ma/ka U 712197. 
SJSO4-SBOl -002 MCYAN Iron 46900 5.62 malka 712197 
SJSO4-SBOl -002 MCYAN Lead 46.2 0.33 malka J 712197 
SJSO4-SBOl -002 MCYAN !Maanesium 36501 59.88 malka 

MCYAN IMonaanese 
712197 

SJSO4-SBOl -002 i22i 0.66 malko 1 712197 
SJSOQSBOl -002 MCYAN !Mercurv 0.391 0.09 malka 6/30,97 
SJSO4-SBOl-002 MCYAN iNickel I 10.91 2.32 malka B 7/2/97 
SJSO4-SBO1-002 MCYAN IPotassium ! 3520: 73.44 ma/ka 712197. 
SJSO4-SBOl-002 MCYAN iselenium I ! 0.99ima/ka UL 712197 
SJSOP-SBOl -002 MCYAN Silver 0.631 0.33ima/ka B 7/2/97 
SJSO4-SBOl -002 MCYAN Sodium 228 19.19/ma/ka B 712197 
SJ.%4-SBOl -002 IMCYAN Thallium 3.3 0.66ima/ka J 712197 
SJSO4-SBOl -002 MCYAN Vanadium 47 2.98 ma/ka 712197 
SJSO4-SBOl -002 MCYAN IZinc 66.3 1.65 ma/ko L 712197 
SJSO4-SBO1-002 PSPCB !4.4’-DDD 5.4 ua/ka UJ 7/l 6197 
SJSOP-SBOl -GO2 PSPCB 14,4’-DDE 9.8; 4.2tua/ka J 

PSPCB 14.4’-DDT 
7,16/97 

S&04-SBOl -002 I 
I 5.4 ua/ka UJ 

SJSO4-SBOl -002 PSPCB ’ 
7116197 

IAldrin 2.8 ualka UJ 7/l 6197 
SJSM-SBOl -002 

/ 
--. ----.. PSPCB -- -.. alpha,BHC .~- I 2 8 ,uw!a~ _ UL- -_ -...-... Il1.6/!~ _. ._! 

._ ; 

-/ 

2 8 w/kg __. UL _ - - .- .:_ ___ 7/_!419? 

-- 
.54usmL !JL - . ._. 7/w?? 

-1 - I -- 1 I? l_oUclfkQ -_ UJ_---.-..- ---.n1!-6f?1 
:) _. ._, 54 ua/kQ .._.. .UJ.- -. _ 7114/_97 

_._ 1.. .- .--...- ’ ..__. _._ 54 usMa _-.- UJ..- .__ 7/.?bL97 
54 ucdks1 -. UJ ..- .--_7/16197 

Endosulfm 1. . . ._. 

s&?~-~80_1,002~ Endosulfon Sulfate. 1. _ ‘..:I ._ __- 
S&O&S@1 I@-? /PSPCB En&in __.___ 

S.J@l:l~Ol-002 
SJSOP-SBOl-002 

Page 90 



CT0 27 Sites 3 and 4 Analytical Data 2/2/98 

: 
/““” 

,,_ ,. X_\ 

Samole ID 
SJSO4-SBOl -002 
SJSO4-SBOl-002 
SJSO4-SBO1-002 
SJSO4-SBOl -002 
SJSO4-SBOl-002 
SJSOB-SBOl-002 
SJSM-SBOl-002 
SJSO4-SBOl-002 
SJSO4-SBOl -CO2 
SJXWSBO l-002 
SJSO4-SBOl-002 
SJSO4-SBOl-002 
SJSO4-SBO1-002 
SJSOP-SBOl-002 
SJSO4-SBOl-002 
SJSOP-SBOl-002 
SJSO4-SBO1-002 
S.E04-SBOl-002 
SJS04-SBOl-002 
S.S04-SBOl-002 
SJSO4-SBO l-002 
Sk-i04-SBOl-002 
SJSO4-SBOl-002 
SJSO4-SBOl -OfI2 
sJSO4-sBoI-OO2 
SJSO4-SBOl-002 
SJSOP-SBOl-002 
S&04-SBO l-002 
SJSO4-SBOl-002 
SJSOQSBOl-002 
SJSO4-SBOl-002 
SJSO4-SBOl-002 
SJSOP-SBO1-002 
SJSO4-SBOl-002 
SJSO4-SB01-002 
SJS04-SBOl-002 
SJSO4-SBOl-002 
SJSOP-SBOl -002 
SJSOQSBO1-002 
SJSO4-SBOl-002 
SJSOQSBOI-002 

1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Date Anal 
lPSPC6 IHeDtochlor EDoxide ’ I 2.8juo/ka :UJ : 7/l&97 

Methoxvchlor I I 28jua/ka IUJ : 
I 

7/16/97. 
ToxoDhene 280iuolka IUJ / 7/l 6/97. 

ISVTCL 1,2,4-Trichlorobenzene I I 55Olua/ka iU I 7/9/97 
ISv-rCL 1,2-Dichlorobenzene I 1 55O!ua/ka iU i 

I 
7/9/97- 

ISvrCL 1.3~Dichlorobenzene 550iuo/ka IU I 7/9/97 
1.6Dichlorobenzene 550luo/ka iU I 7/9/97 
2,2’-oxvbiscl-ChlorowoDone / 55Ojua/ka iU 7/9/97. 

SvrCL 2,4,5-TrichloroDhenoI ! 1400 uo/ko !U I 
7/9/97 

‘SvrCL 2,4,&TrichloroDhenoI I 55Ouo/ka IU 719197 
SVTCL 2,4-DichloroDhenol 55Oua/ko ‘U 7/9/97 
SVTCL 2,4-DimethvlDhenol 550ua/ka U 7/9/97 
SvrCL 2,QDinitroDhenol 14OOua/ka U 719197. 
SVTCL 2.4-Dinitrotoluene 55Ouo/ka U 719197 
svrcc 2.6-Dinitrotoluene 55Oua/ka U 7/9/97 
SVTCL 2-ChloronoDhthalene 550 ua/ka 1U 7/9/97 
svrcL 2-ChloroDhenol 550uo/ka U 719197 
SVTCL 2-MethvlnoDhtholene 55Ouofka U 719197 
SVTCL 12-Methvlohenol 55Oualka U 7/9/97 
SVKL 2-Niirooniline 14OOua/ka U i 719197 
SVTCL 2-NitroDhenol 55Ouo/ka U 719197 
SVTCL 3,3’-Dichlorobenzidine 550ualka U 719197 
SVTCL 3-Niiroaniline 14OOua/ka U 719197 
SVTCL 4,6-Dinitro-2-MethvlDhenol 14OOua/ka U 7/9/97 
SVTCL 4-BromoDhenvl ohenvlether 55Oualka U 719197 
ISVTCL 4-Chioro-3-Methvlohenol 55Oua/ka U 7/9/97 
SVTCL P-Chlorooniline 5Xlua/ka U 7/9/97 
SvlCL ‘4-Chloroohenvl-Dhenvlether 55Oua/ka U 7/9/97 
SVTCL 4-MethvlDhenol 550ua/ko U 7/9/97 
~SVTCL P-Nitroaniline 14OOua/ka U 7/9/97 
‘SVTCL P-Nitrophenol 1400 ualka U 719197 
ISVTCL AcenoDhthene 550uolka ‘U 719197 
lsvrcL AcenoDhthvlene 55Ouo/ko U 7/9/97 
lsvTcL Anthracene 55Ouo/ka U 7/9/97 
SvrCL Benzo(o1Anthrocene 90 55Oua/ka J 719197 
‘svrcL Benzo(o)Pvrene 120 55O/uo/ka ‘J 719197 
SvrCL Benzo(b)Fluoronthene 500 550iu0/kO J 7/9/97. 
‘SVTCL iBenzo(a. h,i)Pervlene 

tBenzo(kYluoranthene 
Bis(2-chloroethoxv)Methane 550ualka U 
Bis(2-chloroethvl)Ether 55Quo/ka U 
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Samole ID 1 Analysis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Date Anat 
SJSO4-SBOl -002 iSVTCL INitrobenzene 
SJSO4-SBO l-002 /SVTCL /Pentachloroohenol 

1 t 
55Oiua/ka iU 

1400iua/ka !U 
7/9/97 
719197 

SJSOQSBOI -002 isvfcL IPhenanthrene 1 I 5501ua/ka IU I 

SJSO4-SBOl -002 ISVTCL /Phenol 
I 719197 

550iua/ka IU : 
rsVTcL 550iua/ka iJ ! 

7/9/97 
SJSO4-SBOl-002 Pvrene I 1lOi 719197 
SJSO4-SBO l-002 VCTCL 1 , 1,l -Trichloroethane j I 18iualka !U I 

S&04-SBOl-002 VCTCL 1,1,2,2-Tetrachloroethane 1 18iua/ka IUJ 
6/30/97. 
6130197 

SJSOP-SBOl -002 iVCTCL I1 , 1,2-Trichloroethane . ! 18iua/ka IU I 6/30/97 
SJSO4-SBOl-002 IVCTCL 1,l -Dichloroethane 18/ua/ka IU / 

SJSO4-SBOl-002 IVCTCL 
6130197 

1,l -Dichloroethene 18lua/ka IU I 

SJSO4-SBOl-002 (VCTCL 
6/30/97, 

1.2-Dichloroethane 18’ualka U I 

SJ.%l-SBO1-002 iVCTCL 1.2-Dichloroethene (total) 18 ua/ka ‘U 
6/30/97 6 

I 6/30/97 
SJSOP-SBOl -002 ‘VCTCL 1,2-Dichloroorooane 18ua/ka U j 6/30/97 
SJSO4-SBO l-002 VCTCL 2-Butanone I 18 ua/ka I 6/30/97 
SJSO&SBOl -002 VCTCL 2-Hexanone lSlua/ka i:J ! 6130197 
SJSOB-SBOl -002 VCTCL 4-Methvl-2-Pentanone 18/ua/ka UJ 6130197 
SJSOP-SBOl -002 VCTCL Acetone 18ua/ka U 6130197 
SJSOB-SBOl -002 VCTCL Benzene 18ua/ka U / 6/30/97- 
SJSO4-SBOl -002 VCTCL Bromodichloromethane 18ua/ka U 1 6/30/97 
SJSM-SBOl -002 VCTCL Bromoform 18uo/ko U 6/30/97 
SJSOP-SBOl -002 VCTCL Bromomethane 18 ua/ka U 6/30/97 
SJSO4-SBO1-002 VCTCL ‘Carbon Disulfide 18ua/ka U 6/30/97 
SJSOQSBOl -002 VCTCL Carbon Tetrachloride lSua/ka U 6130197 
SJSO4-SBOl -002 VCTCL Chlorobenzene 18 ua/ka UJ 6/30/97 
.SJS&l-SBOl -002 VCTCL Chloroethane lBua/ka U 6/30/97 
SJSOQSBOl -002 VCTCL Chloroform 18 ualka U 6130197 
SJSO4-SBOl -002 VCTCL Chloromethane 18ua/ka U 6130197 
SJSO4-SBOl -002 VCTCL cis-1,3-Dichlorobrobene 18ua/ka U 6/30/97. 
SJSOP-SBOl -002 VCTCL Dibromochloromethane 18ua/ka U 6130197 
SJSO4-SBOl -002 VCTCL Ethvlbenzene 18 ua/ka UJ 6130197. 
SJSO&SBOl -002 VCTCL Methvlene Chloride 47 18ualka B 6/ 30197 
SJSOP-SBO l-002 VCTCL Stvrene 18 ua/ka UJ 6130197 
SJSO4-SBOl -002 VCTCL Tetrachloroethene / 5 18 ua/ka J 6130197 
SJSOQSBOl -002 ,VCTCL Toluene 3 18ua/ka iJ 6130197 
SJSOP-SBOl -002 tVCTCL Total Xvlenes 18 ua/ka UJ 6130197 
SJSBP-SBOl -002 VCTCL Trans-1,3-Dichloroorobene 18ua/ka U 6130197 
SJSOP-SBOl-002 VCTCL Trichloroethene 18ua/ka U 6130197. 
SJSOP-SBOl-002 VCTCL Vinvl Chloride 18ua/ka U 6130197 
SJSO4-SB02-002 CTOTP Total Phosbhorous (as P) 28.5 4.2 malka 7/ 15197 
SJsO4-SBO2-002 MCYAN Aluminum 4530 10.5 ma/ka 712197 
SJSO4-SBO2-002 MCYAN Antimonv 1.21 0.48 ma/ka B 712197. 
SJSO4-SBO2-002 MCYAN Arsenic -._---.- .__--__-- 
sJS@L-SBQ2-002 ~-_ BarLu-m... ._. _.___....__._ MCYAN .._ _ .?/_2/_97 
SJSO4-SBO2-002 .- -.-- MWYK-Beryllium-- - -_.- 

7/2/97 
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Sample ID 1 Analysis f Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 II-[ 

SJSO4-SBO2-00 ---. .--.. 
SJSO4-SBO2-00 .-_.. I_ _ -_. 

-Ch!o!Qpheny!,phenyleth 
-Methvlphenol. 
-.Nitroaniline. _ _ _ 
Nijropher?ol. _ ._._ 

---* SJSO4-SBO2-002 __ -..- _._-.._ 

Page 93 



CT0 27 Sites 3 and 4 Analytical Data 2/2/98 

--. --- 
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.U.S04,%.03:og?.-. 
SJSO4-SBO3-002.. .__ .-----. - 
3&c!!-se-~:oo2 _ 
.S&!!P:SBO3-CO2 __ 
.sm4yssox002. _ 
S&04-SBO3-002 _... _-- .-. _ _. ..-.. .__ 
.sJw4~sBc)3~002 ._ _ 
ziJz@kse~.-o~?. I_ 
.S.!SWSf$O3~002 _. 
SJSO4-SBO3-002 _.._. --. - . .._ 
.$JSOq-SBO3-002. .._ 

.&!so43303-002 ._--. 

SJSO4-SBO3:002~ _ ._. _. _... - -.- 

- -.-_. 

___----. __.- 

@2eazene __. ___ 
robenzene _ _ 

6&!!h!o_ropmPorle_ 
4 5-Trichlor.ophe_nq! .__. _ ‘.A ..-._. - 

,.4,&Trichlo!ophe_noI 
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SamDIe ID 1 Analysis 1 Chemical I Result 1 Det Limit I Units IDV Qua11 Date Anat 
SJSO4-SBO3-002 isvra i2,4-Dimethvlphenol 400,ua/ko U 719197 ’ 
SJSO4-SB03-002 wrcL $4-Dinitrophenol ! lOOOiua/ka ‘U : 7/9/97 
SJSQ4-SBO3-002 +wTCL !2,4-Dinitrotoluene , 4OOua/ko IU : 7/9/97 
SJSO4-SBO3-002 ISVTCL i2.6Dinttrotoluene 4OO;ua/ka IU 7/9/97 
SJSO4-SBO3-002 , !SV-TCL /2-Chloronophthalene : f 4OOuo/ka iU ! 719197 
SJSO4-SBO3-002 !2-Chlorophenol 4001uo/ko XJ 7/9/97 

-j 
4 

SJSO4-SBO3-002 
SJSO4-SBO3-002 
SJSO4-SBO3-002 
SJSO4-SBO3-002 
SJSO4-SBO3-002 
SJSO4SBO3-002 
SJX!4-SBO3-002 
SJSWSBO3-002 
SJSO4-SBO3-002 
SJSO4-SBO3-002 
SJSO4-SBO3-002 
SXiO4-SBO3-002 
SJSB4-SBO3-002 
SJSO4-SBO3-002 
S&04-SBO3-002 

SVTCL ~Benzo~o,h,i)Pervlene 
SVTCL iBenzo(kYluoronthene 
SVTCL Bis(2-chloroethoxv)Methone ! 
SVTCL Bisf2chloroethvl)Ether 
isvra B&(2-EthvlhexvBPhthalate ! 
ISVTCL IButvlbenzvlphtholote I 

SVTCL iCarbazole 
‘SVTCL /Chrvsene I 
SVTCL /Di-n-Butvlphthalote I 

‘SVTCL iDi-n-Octvl Phtholate I 
~SVTCL /Dibenz(o,h)Anthracene i 
SVTCL /Dibenzofuron I 
SVTCL iDiethvlphthalote 
SVTCL ;Dimethvl Phthalate 
SVTCL IFluoronthene 

73 
81 

94i 

160 

4OO’ua/ko ‘J 
400uo/ko J 
400ua/ka U 
400ua/ko U 
320 ua/ka ‘B 
400uolko U 
400’uo/ko U 
4OOua/ko J 
400iuo/ko u 
4OO’ua/ka U 
400ua/ko U 
400ua/ko U 
400ua/ko U 
400ua/ka U 

.w!&mwN? - _. 

SJSO4-SB03-002 

SJ~r:SBB3-002 
SJSOP-SBO3-002 - _-.--- - 
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7 9 97 
7 9 97 zzi!iil 7 9 97 
7 9 97 
7 9 97 
7 9 97 
7 9 97 
7 9 97 
7 9 97 
7 9 97 
7 9 97 

~ 

7 9 97 
7 9 97 
7 9 97 
7 9 97 
7997 .( 
7 9 97 
7 9 97 
7 9 97 
7 9 97 izEE!l 7 9 97 
7 9 97 
7/9/97 
719197 
7/9/97 
719197 
7/9/97 
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SamDie ID 1 Anafvsis 1 Chemical 

. - ._... .- _.,.. 
nWc!neSe. ..- ._._ _ 

esw?--.--..- _ __. _ __ 
[cJ@ _ _-_ ___ _ 

- _. 

I_, j^ 
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CT0 27 Sites 3 and 4 Analytical Data 212198 

SamDIe ID 1 Analvsis 1 Chemical 1 Result 1 Det limit 1 Units IDV Qua11 Date Anal 
SJSo4-SDOl -ooo IPSPCB /Aroclor-1242 I 42ualka iU I 
SJSOP-SDOl -000 IPSPCB IAroclor-1248 1 

a/5,97 5-1 

42Iualka iU 
SJSO4-SDOl -000 IPSPCB /Aroclor-1254 

! aJ5i97 
I ! 42iua/ka iU I aJ5f 97 

SJSOP-SDOl -000 PSPCB IAroclor-1260 / 32i 42iua/ka iJ i am7 
SJSOQSDOI -000 PSPCB beta-BHC I 2.2;uaJka iU 

‘PSPCB I 
a/5/97 

.SJS04-SD0 1 -OXI delta-BHC 2.2iua/ka !U I 
ai5f97 

SJSO4-SDOl -000 PSPCB Dieldrin 4.2iua/ka IU 
! 

aJ5J97~ 
SJSo4-SDOl -000 PSPCB Endosulfan I 2.2iua/ka /U I 

‘Endosulfan II 
a/5/97 

SJSO4-SD0 l-o00 PSPCB 4.2iuaJka IU a/5/97 
SJSOB-SDOl -000 PSPCB Endosulfan Sulfate 4.2/uaJka U aJ5f97. 
SJSO4-SD0 l-000 PSPCB Endrin 4.2iuaJka u af5J97 
SJSO4-SD0 l-000 PSPCB Endrin Aldehvde 4.21uaJka U a/5/97 
S&04-SD0 l-000 PSPCB Endrin Ketone 4.2iuaJka U a 815197 
SJSO4-SD0 l-C00 PSPCB aamma-BHC 2.2’uaJka U a/5/97 
SJSO4-SD0 l-000 PSPCB aamma-Chlordane 2.2uaJka U a/5/97 
SJSO4-SD0 l-000 PSPCB Heotachlor 
SJSOP-SDol -000 PSPCB Heotachlor Eooxide 

I 2.2’ua/ka U 815197 
2.2iua/ka U a/5/97 

SJSOI-SDOl -000 PSPCB Methoxvchlor 22iuaJka u 
SJSO4-SD01 -OrlO PSPCB Toxaohene 220luaJka U 

aJ5J97. 
a/5/97. 

S.S04-SD0 l-000 svrcL 1.2,4-Trichlorobenzene 420uaJka U B/10/97. 
SJSO4-SD0 l-o00 SVTCL 1.2-Dichlorobenzene 420uaJka U aJloJ97 
SJSO4-SD0 l-000 SV-ICL 1.3-Dichlorobenzene 420’uaJka U aJloJ97 
SJSO4-SD0 l-000 SVTCL 1,4-Dichlorobenzene 420uaJka U 
SJSOP-SDOl -000 SVTCL 2,2’-oxvbis(l-Chloroorooane 1 

aJloJ97 
420ualka U aJloJ97 

SJSO4-SDOl -000 SVTCL 2.4.5Trichloroohenol / 1000 uo/ka U aJloJ97 
SJSOQSDOl -000 SVTCL 2.4.6Trichloroohenol 420uaJka U aJioJ97 
SJSOP-SDOl -ooo SVTCL 2,4-Dichloroohenol 42O.uaJka U B/10/97 
SJSOCSDOl -000 SVTCL 2,4-Dimethvlohenol 420uaJka U aJioJ97 
SJSOP-SD0 l-000 SVTCL 2,4-Dinitroohenol 1OOOuaJkn U B/10/97 
SJSOP-SDOl -000 SVTCL 2.4-Dinitrotoluene 420uaJka U af 10197 
SJSO4-SDOl-000 SV-rCL 2,bDinitrotoluene 420ualka U aJToJ97 
SJSo4-SDOl -000 SVTCL 2-Chloronaohthalene 420uoJka U a/i 0197 
SJSOP-SDOl -000 SVTCL 2-Chloroohenol I 420’ua/ka U a/ 10197 
SJSOP-SDOl -000 SVTCL 2-Methvlnaohthalene / 48 420uaJka J aJioJ97. 
SJSOP-SD0 l-000 SV-TCL IL-Methvlohenol ! 420uaJka U af 1 oJ97. 
SJSO4-SD0 l-o00 SVTCL 2-Nitroaniline ! 1OOOuaJka U aJ 10197 
S&04-SD0 l-000 SVTCL 2-Nitroohenol 420uaJka U aJloJ97. 
SJSO4-SDOl-000 SVTCL 3.3’-Dichlorobenzidine 

I 
420 ua/ka UJ aJloJ97 

SJSOP-SDOl -000 SVTCL 3-Nitroaniline 1000 ua/ka U B/10/97 
SJsm-SD0 l-000 SVTCL 4.6Dinitro-2-Methvlohenol 1000 uaJka U aJioJ97 
SJSOP-SDO1-000 SVTCL 4-Bromoohenvl ohenvlether 420ualka U aJ i 0197 
SJSOP-SDOl -000 --.- --.__ SVTCL 4-C-h~o~~~~~e~~y!~~eno! . _ _ _.__._ __-_ 429 UQ~.-..u-. -.. - was57 

4-Chloroaniline _ .._..-_ -.---. 420 u~JAF~--.- u--- ----smm -- ----- --...-- -. 
4-~~!o~D~e.nrl-P~.~nYlet~~ -- __.__ 

.-..-_ . ..--8L!OJ_9? 
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/‘pi< b, 

Samale ID 
SJSO4-SD0 l-000 
SJSOO-SD0 1 -OOO 

1 Analvsis 1 Chemical 1 Result 1 Det limit I Units IDV Qua11 Date Anal 
wrcL IDi-n-Octvl Phthalate ! 420,uqlkq !U 

ISVTCL I 
a/lo/97 

Dibenz(a,hJAnthracene i 420,ualka IU ! a/10/97 

SJSO4-SD0 1 -OCO _ - _ 
SJSOB-SD0 l-000 .-- _- -. _-,. __ ___ 
-s?sws-Da -m _. 

M-ethylene Chloride 

SJSO4-SDO2-000 -.-.-- -. 

-^ 

SJS04-SD02-COO 
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Sample ID I Analysis I Chemical I Result 1 Det Limit I Units l~~~ual( Date Anal 
S&04-SD02-000 IMCYAN Calcium 87901 

IMCYAN IChromium 
17.31!ma/ka iJ 7/ 11197 

SJSO4-SDO2-000 ! 21.31 1.39;malka : 
IMCYAN [Cobalt 

I 
6.3i 

7/11/97 
SJSO4-SD02-000 1591ma/ka !J 
SJSO4-SD02-000 MCYAN ICopper 191’ 

7/l l/97 
l.l9:ma/ka : I 

I 7/l l/97 
SJSO4-SD02-000 MCYAN Cvanide I 0.63ima/ka iU I 7/a/97 
SJS04-SD02-000 MCYAN Iiron / 10500/ 3.3Bma/ka ; 7/l l/97. 
SJSO4-SDO2-OGO MCYAN ‘Lead I 155 0.2ima/ka ( i 7/ 16197 
SJSO4-sDO2-000 IMCYAN Maanesium I 1220 36.021ma/ka iJ / 

IMCYAN Manaanese ’ j 75.2’ 
7/l l/97 

SJSO4-SD02-000 0.4ima/ka ! I 7/l 1 t97, 
SJSO4-SDO2-000 MCYAN Mercurv 2.1 O.Ob’ma/ka ! I 7/15/97 
SJSM-SD02-000 MCYAN Nickel 17.6 1.39 ma/ka ! 7/l l/97 
SJSO4-SDO2-000 MCYAN Potassium 779 44.18 ma/ka IJ 7/l l/97 
SJSO4-SD02-000 IMCYAN Selenium 0.6lma/ka !U 7/ 16197 
S&04-SD02-000 MCYAN Silver 0.47 0.2/ma/ka IB ’ 7/ 16197 
SJsO4-sDO2-000 MCYAN Sodium 202 1 l&l/ma/ka B 7/l l/97 
S&04-SD02-000 MCYAN Thallium 0.46 0.4ma/ka J 7116197 
SJSO4-SD02-000 MCYAN Vanadium 36.5 1.79’ma/ka 7/l l/97 
S&04-SD02-000 MCYAN Zinc 457 1 ma/ka L 7/l l/97 
SJSO4-SDO2-000 PSPCB 4,4’-DDD 4.9 4 ua/ka 7/27/97 
SJSO4-SDO2-000 PSPCB 4.4-DDE ia! 4 ua/ka 7 /27/97 
SJSO4-SD02-000 PSPCB 4,4’-DDT a.2 4ualka J 

/Aldrin 
7/27/97 

SJS04-SD02000 PSPCB 2.1 ua/ka U 7127197 
SJS04-SD02-000 PSPCB alpha-BHC 2.1 ualka U 7/27/97 
SJSO4-SD02-000 PSPCB alpha-Chlordane 2.1 ua/ka U 7127197 
.%X04-SD02-000 PSPCB Aroclor-1016 40ua/ka U 7/27/97 
SJSO4-SDO2-000 IPSPCB Aroclor-1221 82ua/ka U 7127197 
SJS04-SD02000 IPSPCB Aroclor- 1232 

IPSPCB 
40ua/ka U 7127197 

SJSOP-SDO2-000 Aroclor- 1242 40ua/ka U 7127197 
SJSO4-SD02-000 IPSPCB Aroclor-1248 4dua/ka U 7127197 
SJS04-SD02-000 IPSPCB Aroclor-1254 40ua/ka U 7/27/97- 
SJS04-SD02-000 IPSPCB Aroclor- 1260 / I 90 40ua/ka J 7127197 
SJSO4-SD02-000 PSPCB ibeta-BHC I 2.1 ua/ka U 7/27/97 
SJSO4-SD02-000 PSPCB delta-BHC 

I 
2.1 ua/ka U 7127197 

SJSO4-SD02-000 PSPCB Dieldrin 23 P’ualka 7/27/97 
S&04-SDO2-000 ,PSPCB Endosulfan I 2.1 ua/ka U 7127197 
SJSM-SDO2-000 iPSPCB Endosulfan II 4ua/ka U 7127197 
SJS04-SD02-000 /PSPCB Endosulfan Sulfate 4ualka U 
SJS04-SD02-000 iPSPCB 

7127197. 
Endrin 4ua/ka U 7127197 

SJSO4-SD02-000 PSPCB Endrin Aldehvde 4ua/ka U 7/27/97 
S&04-SD02-000 PSPCB Endrin Ketone 4ua/ka U 7/27/97 
SJSO4-SD02-000 PSPCB aamma-BHC 2.1 ua/ka U 7127197 

__ PSPCB 

sJsM-sD02-oo0 i 

_---.----aammaG.hlordane.- .____._.._..__._ _ &~u_q/_kg-.&. _ _____ _ZL2=7 
s.!!~0?-000--. - .-.. PSPCB Het&mA!cx ._______ --- - __- ---p?.l. W&I. _ .!.I._ _ .-_.----. .~ _.. ,._ A..2Zm 
.sJso4-sm2Lo_oQ_ __ ._ _ PSPCB He~~ad%xJnoxie _ - ___... -.--?&~a/ka Y. ..-_ .---ZLZ/97 
SJS04-SD02-OOO-.~ _. ___ -___--- - 

SJS04-SD02-000 -.___ -- -.--._.-~ .,_._ ______ 
SJSO4-SDO2-000 ..__ -~ 

SJS04-SD02-000 
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,/&-a~ 

SamDIe ID 
SJSO4-SD02-000 
SJSO4-SD02-000 
SJSO4-SD02-000 
SJS04-SD02-000 
SJSO4-SD02-COO 
SEW-SD02-000 
SJsO4-sDO2-000 
SJso4-sDo2-000 

1 Analvsis 1 Chemicbl 1 Result 1 Det Limit 1 Units IDV 

isvrcL I2-Nitroaniline 5100,ua/ka IU 

lsvrcL I2-NitroDhenol 
, 

20OOiuWka 1 
ISVTCL 13,3’-Dichlorobenzidine 2OOO:ua/ka ii 
isvn /3-Nitroaniline 

i4.6-Dinitro-2-Methvbhenol : 
5100ua/ka KJ 

p-rCL I 5100;ua/ka iu 
ISvrCL i4-BromoDhenvl Dhenvlether ’ 20OO:ua/ka IU 
ISVKL /4-Chloro-3-Methvbhenol / I 20OCiua/ka iU 

/svrcL \bChloroaniline . 20001ua/ka iU 

.SJSCMr~IZO2:OC!Om..~ 
SWM:~D02-000..~~~ 
sIw_4:s902-009 _ . _ 
SJSO4-SD02-OOQ _ -. -_ -. 

_ 7121197 
_ 7121197 
_ 7121197 
_ 7121197 
_ 7/21/97 
_ 7r21f97. 
_ 7r21r97 
_ 7r21/97 
_ 7r21r97 
_ 7r21r97 
_ 7r21f97 
_ 7r21r97 
_ 7121197 
_ 7r2ir97 
_ 7121197 
_ 7r21197 
_ 7121197 
_ 7/21/97 
__ 7121197 
_ 7121r97 
_ 7/21/97 

7121197 
- 7121197 
_ 7121197 
_ 7121197 
_ 7121197 
_ 7/21/97 
_ 7121197 
_ 7121197 
_ 7/21/97 
_ 7/21/97 
_ 712ir97 
_ 7r21r97 

n2wiI 
7r2ir97 

__ 7x-m 
7ra 187 
7r21197 
7r2.m 
7r21r97 

718197 
.mvv 
7rwv 

-- .?I!8197 
mr97 

SJS@l:SD(l2-000 _ 

SJS04-SD02-000 

mm 
7/8/9? 

.7/B/97 
!lw!z 
7r8r97 

_ 7./8/9! 
710197 
mr97 

IVCTCL iBromodichloromethone ! 1 Olua/ka IU f 7/a/971 

/ -7 
2 i -+ 
t 
T / 
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Sample ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Date Anal 
SJS04-SD02-000 iVCTCL IBromoform I lO;ua/ka !U I 7rar97 
SJSO4-SDO2-000 IVCTCL iBromomethane 

/ I 1 O:ua/ka iU I 7/a/97 
SJSO4-SD02-000 IVCTCL /Carbon Disutfide ! lOiua/ka iu 

/ 
7rat97. 

SJSO4-SDO2-Ooo /VCTCL /Carbon Tetrachloride I lO,ua/ka IU / 7rar97 
S&04-SD02-000 iVCTCL IChlorobenzene I lO!ua/ka IIJ ! 7r8r97 
SJS04-SD02-000 IVCTCI- Chloroethane , I lO:ua/ka IU I 7lW97 
SJSO4-SDO2-000 IVCTCL Chloroform I lOua/ka IU 

I 
7r8/97 

SJSO4-SD02-000 /VCTCL Chloromethane 1 I 10tualka &J I 7rai97 
!%&I-SD02-000 IVCTCL /cis-l,bDichloroDroc&ne I lOlua/ka iu 7/B/97 
SJSO4-SD02-000 !VCTCL Dibromochloromethane 1 Oiua/ka 1U I 7/8/97- 
SJSOP-SDO2-000 IVCTCL Ethvibenzene lohJn/ka Ill 7ral97 
SJSO4-SDO2-000 IVCTCL ‘Methvlene Chloride 391 lOiua/ka B 1 7/a/97 
Z&04-SDO2-000 IVCTCL IStvrene lO;ua/ka ‘U ! 7/a/97 
SJS04-SD02-000 VCTCL Tetrochloroethene lO;ua/ka U 718197. 
SJSO4-SD02-000 VCTCL Toluene lOlua/ka U 7/B/97 
SJS@l-SD02-000 VCTCL Total Xvlenes I lO/ua/ka U 7rar97 
SJS04-SD02-000 VCTCL Trons-1,3-DichloroDroDene lO/ua/ka U 7/8/97 
SJSO4-SDO2-000 VCTCI- Trichloroethene lOlua/ka U 7/8/97 
S&04-SDO2-000 VCTCL Vinvl Chloride 1 Olua/ka iU 7/a/97 
SJSO4-SDO3-000 CTOTC Total Oraanic Carbon I 159ocO 84.2/ma/ka I 7r30197 
SJSO4-SDO3-000 CTOTP Total PhosDhorous (as P) ! 8.3 2lma/ka 7r29t97 
SJSO4-SD03-000 MCYAN (Aluminum 10000 13.11 /ma/ka 7r25r97 
SJSO4-SD03-000 MCYAN !Antimonv I.9 O.dmalka B 7125197 
SJSO4-SD03-000 MCYAN (Arsenic 33.1 0.891ma/ka 7 t25r97 
SJSO4-SD03-000 MCYAN Barium 

I 
/ 185 O.dma/ka 7r25197 

SJso4-sDO3-000 MCYAN Ben/Ilium I 1.3 0.3lma/ka J 7125197 
SJSO4-SD03-000 MCYAN Cadmium / 0.84, O.l5lma/ka J 7r25197. 
SJSO4-SD03-000 MCYAN Calcium I 18300 2592/ma/ka 7/25/97 
SJSO4-SD03-000 MCYAN Chromium 31 2.09/ma/ka 7r25l97 
SJSOd-SD03-000 MCYAN ICobalt 

I 
23.3 2.38 ma/ka 7125197 

SJsO4-sDO3-000 IMCYAN CoDDer I 387 1.79 ma/ka 7125197 
SJso4-sDO3-000 !MCYAN Cvonide / 0.84 ma/ka IU 7122197 
SJS04-SD03-000 IMCYAN Iron I 17900 5.07 ma/ka h 7/25/97 
sJso4-SDO3-000 IMCYAN Lead I 441 0.3 ma/ka 7r25r97 
SJS04-SD03-000 MCYAN Moanesium I 1970 53.93 ma/ka 7r25r97 
SJSO4-SD03-000 MCYAN Manaanese 877 O.dma/ka K 7125197 
SJSO4-SDO3-OCO MCYAN Mercurv 6.4 O.O8lma/ka 8/l t97 
.SJS04-SD03-000 MCYAN Nickel 43.9 2.09 ma/ka 7/25/97 
SJSO4-SD03-000 MCYAN (Potassium 1280 66.15ma/ka J 7125197 
SJS04-SD03-000 MCYAN /Selenium 0.89 ma/ka ‘UL 7/25/97 
SJSO4-SD03-000 MCYAN ISilver 1 0.3ma/ka J 7125197 

.&!!~SD~&!~~--.MCYAN S-(?dium _ - ~. 23~~ 1728mm-..--- ..--7rm9.7 .-A 
0 6 mg/ka.-- U- -- _ . ._-. ?/25/97 __ _-_--- -- 2 

_.j 
1.49 ma&a .____.. ._-__ - .-_-mm ..-_. -__--- 

. ._ ____ 5.7jm~-._u_- -.-_. _ __ _-..-ww 
LL~~~CL~ .._. -._-_ - - _- 88rv 

_ u_. _.- _.. 8r5w 
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SJS04-SD03-000 

Hexachlorobenzene 
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Sample ID 1 Analysis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Date Anal 
SJS04-SD03-000 WTCL iHexachlorobutadiene I 570,ua/ka !U 8/10/97 .-% 

SJS04-SD03-000 iSVlCt !Hexachlorocvclobentadien 570iua/ka iU ’ 8110197 
SJSO4-SD03-000 ISVTCL iHexachforoethane ’ 570:ua/ka !U j a/ 1 O/9? 
SJSO4-SDO3-000 WTCL \indeno(l,2.3-cdF’vrene ; 85! 570;ua/ka ;J : -8/10/97 
SJSO4-SDO3-000 ISVTCL llsoahorone 

I 1 570iua/ka IU I 8/l Of97 
SJSO4-SD03-000 ISVTCL IN-Nitroso-Di-n-Proavlamine / ! 570iua/ka rU 8/10/97, 
SJS04-SD03-000 IsfTCL iN-Nitrosodiahenvlamine j I 570/ua/ka IU : 0/10/97 
SJS04-SD03-000 ISvrCL INaahthalene 1 looi 570jua/ka IJ 1 0llOJ97 
SJS04-SD03-000 /SVTCL INitrobenzene I 570iua/ka iU I WlOf97 
SJSO4-SD03-000 SVTCL IPentachlorotohenol 1400 ua/ka IL-J I 8/10/97 
SJSO4-SDO3-000 SVTCL IPhenanthrene 270 570 ua/ka !J 8/l Of97 
SJSO4-SDO3-000 SV-rCL Phenol 570 ua/ka IlJ I 

SJso4-sDo3-ooo SVTCL Pvrene 370’ 570iua/ka iJ 
a/10/97. 

I e/10/97 
SJXWSD03-000 VCTCL 1, 1,l -Trichloroethane 13’uafka 7125197 
SJS04-SD03-000 VCTCL 1,1,2.2-Tetrachloroethane 13 uafka 7/25/97 
SJS04-SD03-000 VCTCL 1 , 1,2-Trichloroethane 13 ua/ka UJ , 7125197 
SJSO4-SD03-000 VCTCL 1, 1-Dichloroethane 13 ua/ka U 7125197 
SJSCM-SD03-000 ‘VCTCL I, I-Dichloroethene 13’uafka U 7/25/97 
SJso4-sDo3-000 VCTCL 1.2-Dichloroethane 13uafka U 7125197 
SJSO4-SD03-000 VCTCL 1.2-Dichloroethene (total) 13ua/ka U 7125197 
SJS04-SD03-000 VCTCL 1.2-Dichlorobroaane 13uafka UJ 7/25/97 
sJSo4-sDo3-ooa IVCTCL 2-Butanone 13uafka U 7125197 
SJSO4-SDO3-000 [VCTCL 2-Hexanone 13uafka UJ 7125197 
SJSO4-SD03-000 VCTCL 4-Methvl-2-Pentanone 13ua/ka UJ 7125197. 
SJSO4-SD03-000 VCTCL Acetone 13ua/ka UJ 7/25/97 
SJSm-sw3-000 VCTCL Benzene 13uafka UJ 7125197 
SJSO4-SD03-000 VCTCL Bromodichloromethane 13ualka UJ 7/25/97 
SJS04-SD03-000 VCTCL Bromoform 13 ua/ka UJ 7125197 
SJS04SD03-000 IVCTCL Bromomethane 13ua/ka U 7/25/97 
SJSO4-SD03-000 Carbon Disulfide 13ua/ka U 7/25/97 
SJS04-SD03-000 Carbon Tetrachloride j 13ua/ka UJ 7125197 
SJSO4-SD03-000 VCTCL IChlorobenzene 13uafka UJ 7/25/97 
SJSO4-SD03-000 VCTCL Chloroethone 13uafka U 7125197 
SJSO4-SD03-000 VCTCL Chloroform 13uafka U i 7/25/97 
sJso4-sDo3-000 VCTCL Chloromethane 13ua/ka U 7/25/97 
SJS04-SD03-000 IVCTCL ’ ’ as-1,3-DichloroDroDene 13uafka UJ 7/25/97 
SJSO4-SD03-000 IVCTCL Dibromochloromethone 13 ua/ka UJ 7/25/97 
SJS04-SD03-000 IVCTCL Ethvlbenzene 1 S’ua/ka UJ 7125197 
SJSo4-sDo3-000 VCTCL Methvlene Chloride I 200 13ua/ka B 7/25/97 
SJSo4-sw3-000 VCTCL IStvrene I 13 ua/ka UJ 7/25/97 
!5JSO4-SD03-000 VCTCL Tetrachloroethene 13 ua/ka UJ 7/25/97_ 

13 UdkQ.-. UL ____ -.._ .- ___ _..- - - -.--...2/2%42 
_.__ 1.3.uak2 ._ UJ ___ 7mm 

..___.__._____ !_iug&a _.._ UJ. .___ 7/2X!?? 
S&WX?Q3:PoO ._. __ . __ .-13 w/h .-. UJ ..xzz9~ 

slS~~~4:004- -. _ 
SJSO4-SDO4-000 
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Sample ID 
SJSO4-SDO4-000 
SJSO4-SD04-000 
SJSO4-SDO4-000 
SJSO4-SDO4-000 
SJS04-SD04-000 
SJS04-SDO4-000 
SJso4-sDO4-ooo 
SJSO4-SDO4-000 
SJSO4-SDO4-000 
SJSO4-SDO4-000 
SJSO4-SDO4-000 
SJSO4-SDM-000 
S&04-SDO4-000 
SJso4-sDO4-000 
SJso4-sDO4-000 
SJS04-SD04-000 
SJS04-SD04-000 
SJSO4-SD04-000 
sJso4-sDo4-ooo 
SJS04-SD04-000 
SJS04-SD04-000 
SJSO4-SDO4-000 
SJso4-sDO4-000 
SJS04-SD04-000 
SJSO4-SD04-000 
S.EW-SDO4-000 
SJSO4-SDO4-000 
SJS04-SD04-000 
SJSO4-SDOd-000 
SJso4-sDO4-000 
SJSO4-SDO4-000 
SJSO4-SDOP-OOO 
SJS04-SD04-000 
SJS04-SDO4-000 
SJSo4-sDO4-000 
SJSO4-SDO4-000 
SJSO4-SD04-000 
SJSO4-SDOP-000 
SJS04-SDO4-000 
SJS04-SD04-000 
SJso4-sDO4-000 

1 Analysis 1 Chemical 

iMCYAN [Manaanese 
IMCYAN IMercurv 
IMCYAN INickel 
IMcYAN IPotassium 
IMCYAN ISelenium 
IMCYAN /Silver 
‘MCYAN Sodium 
MCYAN IThallium 
MCYAN ivanadium ,i 

MCYAN iZinc 
PSPCB /4.4’-ODD 
PSPCB 14,4’-DDE 
PSPCB 4,4’-DDT 
PSPCB Aldrin 
PSPCB alpha-BHC 
PSPCB ‘OlDha-Chlordane 
.PSPCB Aroclor-1016 
iPSPCB Aroclor-1221 
PSPCB Aroclor-1232 
PSPCB Aroclor- 1242 
PSPCB Aroclor-1248 
iPSPCB Aroclor- 1254 
IPSPCB Aroclor-1260 
PSPCB beta-BHC 
PSPCB delta-BHC 
PSPCB iDieldrin 
PSPCB \Endosulfan I 
PSPCB iEndosulfan II 
PSPCB iEndosulfan Sulfate 
PSPCB IEndrin 
PSPCB (Endrin Aldehyde 
IPSPCB iEndrin Ketone 
IPSPCB ‘aamma-BHC 
PSPCB aamma-Chlordane 
‘PSPCB Heptochlor 
PSPCB iHeptachlor Epoxide 
!PSPCB IMethoxvchlor 
PSPCB /Toxaphene 
SVTCL / 1.2.4-Trichlorobenzene 
SVTCL 11,2-Dichlorobenzene 

i Result 1 Det limit 1 Units IDV Quail Date Anal 
364 1.34:ma/ka IK 7/25/97 
0.41 O.l!jima/ka i ! 8/T/97 

34.9i 468ima/ka i 7/25/97 
3850: 148.51 :ma/ka 7125197 

I 
I 2.01 imalka !UL 7r25i97 

I 0.79; 0.67imalka IJ 7125197 
! 118ooi 38.8lmalka IB / 7/25/97 

I 1.34/ma/ka IU 7/25/97 
571 602imalka i j 7125197 

438! 3.34/ma/ka ! i 7125197 
5.71 5.&a/ka IJ I 8/5/97 
6.3i 5.6 ualka ‘J ! B/5/97 

5.6ualka U I 815197 
2.9ualka U ! 815197 
2.9’uaJka ‘U 
2.9ualka U 

& 0/5/97 
! 815197 

56ualka ,U ! 815197 
1 lOua/ka IU : 8/5/97 

5&a/ka U I 815197 
56/ua/ka U I B/5/ 97. 

I 56/ua/ka U ! 815197 
I 

34 
56iua/ka U ! 8/5/97 
56’ualka J / 8/5/97 

I 2.9uafka U I 8/5/97 
2.9ualka U 8/5/97d 

I 5.6ualka U -i- 8/5/97 
! 2.9lualka U 

5.6ua/ka U 
+-.e 8/5/W 

0/5/97 
5.6ualka U 815197 
5.6ualka U I 8/ 5/97. / 

I 5.6ualka U 
I 

5.6’ualka /U 
/ a/5/97 
& a/5/97 

2.9ua/ka iU i 8/5/97 
2.9ualka U _ 0/5/97 
2.9ualkd U B/5/97 
2.9ualka U 8/ 5/97 
29ua/ka U 815197 

29Oua/ka U 
I 

8/5/97 
\ 5JOualka U B/10/97 

570ualka U ’ 8/l O/97 
570uafka U 

. _ 8/10/97 

.SJSO~S.DOt?-000 ___.. . .._ j2-Nitroaniline 

.S-!S~-3D.W-oOO __.__ ISYTCL j2-Nitrophenol I . .+ ..-._ i..- .5?0 ucdh ..__ !J _ 8/l o/97 
SJS04-SD04-000 -..- -. -.. .---$$b!:.- __ /3,3’-Dichlorobenzidine. _... ..j __ .vZO’udka-- UJ - 0/1.0/?7 
SJSO4-SDO4-000 _ .-.. -. --.- ! .-.. _ j9Nitroaniline 8/10/97 
.SXQ!!S!D~4Z!XI_ .__ .14,6-Dinitro-2-Methylphena!Ilil-l__-... 8/10/97 
.~~o4:s~oP,ooo ___.. 
sJSO4:S.DO4~WO~. .J!TCi. : 

!4-Bromophenyl phenylether_/ ___ WlW97 
.!4-Chloro-3-Methylpbenol_---...! __ 8/ 10197 

S&04-SDO4-000 ISVTCL 14Chloroaniline af 10197 
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SamDIe ID 
SJSO4-SD04-000 
SJSO4-SDO4-000 
SJSO4-SDO4-000 
S&04-SD04-000 
SJSO4-SDO4-000 
SJS04-SDO4-000 
SJS04-SD04-000 
SJSO4-SDO4-000 
SJSO4-sDO4-000 
SJSO4-SDO4-000 
SJS04-SD04-000 
SJS04-SDO4-000 
SJSO4-SD04-000 
SJS04-SDO4-000 
SJSO4-SDW000 
SJSO4-SD04-000 
SJSO4-SD04-000 
SJSO4-SD04-000 
SJSO4-SD04-000 
SJSO4-SDM-000 
S.JSO4-SDO4-000 
SJSO4-SD04-000 
SJSO4-SD04-000 
SJSWSD04-000 
SJSO4-SD04-000 
SJSM-SD04-000 
SJSM-sDo4-000 
SJSOI-SD04-000 
SJSO4-SD04-000 
SJS04-SD04-000 
SJSO4-SDO4-000 
SJsO4-sDO4-000 
SJso4-sDO4-000 
SJXM-SDO4-000 
S&04-SDO4-000 
SJS04-SD04-000 
SJS04-SD04-000 
SJS04-SD04-000 
SJSO4-SDO4-000 
SJS00-SD04-000 
SJSO4-SDO4-000 
SJSO4-SD04-000 

1 Analysis 1 Chemical 1 Result 1 Det limit 1 Units IDV Qua11 Date Anal 
isvn i4-Chloroohenvl-iohenvlether I 570iua/ka !U 8/l o/97 
lsV-TcL 14-Methvlohenol 

I 570iua/ka 1L.t j 8/l or97 
&TCL :P-Nitroaniline 

I 
1400,ua/ka IU I a/10/97 

WTCL 4-Nitrochenol I 14OO:ua/ka IU I a/10/97 
lSvrCL Acenaohthene I ! 8/10/97 
$VTCL !Acenaohthvlene I 7oi 

570jua/ka ill 
570iualka IJ I 

/ 
570/ua/ka iJ i 

8/l O/97, 
ISVTCL Anthracene 200: 8/ 1 O/97 
lsvTcL Benzo(a)Anthracene 

! 
I 1300! 57Obka 1 ! 8110197 

lSVTCL Benzo(aYvrene ! 1 ZOOI 570/ua/ka ! i 

SVTCL Benzo(b>Fluoranthene I 
8110197 

moi 570/ua/ka ! 

2901 
8/ 1 O/97 

SV-TCL Benzoca. h, iIPervlene 570jualka J 8/10/97 
SVTCL .Benzo(k)fluoranthene 1 loo/ 570lualka I 8/10/97 
SVTCL IBis(2-chloroethoxv>Methane 570jualka U 8/10/97 
SVTCL lBis(2-chloroethvl>Ether 570iua/ka u 
SVTCL BisQ-EthvlhexvlIPhthalate 160 220/ua/ka B 

8110197. 

SVTCL Butvlbenzvlohthalate 581 570iua/ka J 
8/l O/97 
8/10/97. 

SVTCL Carbazole 570/ua/ka ,U 8/ 1 Of97 
SVTCL Chrvsene 12001 570iualka 8110197 
SVTCL Di-n-Butvlohthalate 570iualka U a/ 1 o/97 
SVTCL Di-n-O&l Phthalate 570uaJka U 8/10/97 
SVTCL Dibenz(a,h)Anthracene 150 570ua/ka J 8110197 
SV-TCL Dibenzofuran 570ua/ka U af 10197 
‘SVTCL Diethvlchthalate 570ua/ka U 8/10/97 
SVTCL Dimethvl Phthalate 1 570ua/ka U 8110197 
SVTCL Fluoranthene 2800 570 ualka 8/l O/97> 
SVTCL Fluorene 570uafka U 8/10/97, 
SVTCL Hexachlorobenzene 570 uafka U a/ 1 o/97 
SVTCL Hexachlorobutadiene 570ua/ka U 8/l O/97 
,SVTCL Hexachlorocvclooentadien 570ualka U 8/l O/97 
SVTCL Hexachloroethane I 570 uafka U 8/10/97 
SVTCL Indeno(l,2,3-ccWvrene 

/ 
, 370 570ua/ka J 8/l 0197. 

SVTCL tsoohorone I 570’ualka U 8llOl97 
SVTCL N-Nitroso-Di-n-Proovlamine i 570uafka U 81 i 0197. 
SVTCL IN-NitrosodiDhenvlamine i 570ualka U 8110197 
SVTCL Naohthaiene 100 570ualka J 8/l O/97 
SVTCL Nitrobenzene 570ualka U 8llOl97 
SVTCL Pentachloroohenol 1400 ua/ka U 8/l Of97 
SVTCL Phenanthrene I 160 570ualka J 8llOl97. 
SVTCL Phenol 570ua/ka U ai I 0197 
SVTCL Pvrene 2800 570 ua/ka 8/ 1 O/97 
VCTCL 1, 1,l -Trichloroethane 31 ua/ka U 7119197 

.K$Dichloroethene (total) 
1,2-Dichloropropane 

SJSO4-SDQl:OQrl --- 

SJS04-SD04-000 
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.P”‘*. 

SamDIe ID 
SJSOd-SD04-000 
SJso4-sDo4-000 

1 Analvsis 1 Chemical 
IVCTCL !cis-1,3-Dichlororxopene 
IVCTCL IDibromochloromethane 

1 Result 1 Det Limit 1 Units IDV Quail 
31 ua/ka !U 
3l,ua/ka IU : 

i% 

SJS04-SD04-000 IVCTCL IEthvlbenzene 
SJS04-SD04-000 iVCTCL IMethvlene Chloride 
SJS04-SDO4-000 !VCTCL lStvrene 
SJSO4-SDO4-000 IVCTCL iTetrachloroethene 
SJso4-SW-000 iVCTCL lioiuene 
SJSO4-SDO4-000 iVCTCL /Total Xvlenes 
SJSO4-SDO4-000 ‘VCTCL ITrans-1.3-Dichlorowobene 
SJS04-SD04-000 ‘VCTCL ‘Trichloroethene 
SJS04-SD04-000 VCTCL Vinvl Chloride 
SJso4-SSo1-000 ICTOTP Total Phowhorous (as P) 
SJso4-sso l-000 ‘MCYAN Aluminum 
SJSOP-SSO l-000 MCYAN Arsenic 
SJSO4-SSOl -000 MCYAN Barium 
SJSO4-SSOl-000 MCYAN Bervllium 
z&04-sso l-000 MCYAN Cadmium 
SJsO4-SSOl -000 MCYAN Calcium 
SJSO4-SSO1-000 MCYAN Chromium 
SJSOP-SSOl -000 MCYAN Cobalt 
SJSO4-SSOl-000 MCYAN Cower 
SJSOP-SSO l-000 MCYAN Cvanide 
SJSO4-SSO l-000 MCYAN Iron 
F&04-SSO l-000 MCYAN Lead 
S&04-sS01-000 MCYAN Maanesium 
SJSO4-SSOI -000 MCYAN Manaanese 
SJSO4-SSO l-000 MCYAN Mercurv 
SJSOP-SSO l-000 MCYAN Nickel 
SJSO4-SSO l-000 MCYAN Potassium 
SJSOP-SSO l-000 IMCYAN Selenium 
SJS&l-SSOl -000 IMCYAN Silver 
SJ.s04-SSOl -000 MCYAN Sodium 
SJSOP-SSOI -000 ‘MCYAN Thollium 
SJso4-sso l-000 MCYAN Vanadium 
SJSO4-SsOl -000 MCYAN Zinc 
S&04-SSO l-000 PSPCB 4.4’-DDD 
SJso4-sso l-000 PSPCB I4,4’-DDE 
SJso4-SSOl -000 PSPCB ‘4,4’-DDT 
SJSOP-sso l-000 PSPCB Aldrin 
SJsO4-SSOl -000 PSPCB aloha-BHC 
SJSOP-SSOl -000 PSPCB aloha-Chlordane 
sJso~sso~~@~. PSPC B 
.sJs04-SS01-000 ^ --- --... .-- IPSPCB 

ArocQr 10 16 ---.--. ._ .- _. 
--_ _-__ _Aro_cbr- 1221 .-. --- .-. .._ - 

S&04-SSO!:OqO ___ 

.SJSO4:SSQ~ ao~ -.__ 
sJso4sso 1 -ooc... _ . ..__ ._. 
sJso45So l-000 -. .--i.EPS;- _..jH.eptachlor Epo&e. .._ _ _ 
SJSOP-SSOI -000 IMethoxvchlor 

L 31 ;ua/ka !U 
Jl:ua/ka iB 
31 :ua/ka iU : 
Jl.ua/ka !U ’ 
Sl!ua/ka iU ! 
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Sample ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV QuaI] Date Anal 1 -2% 
SJSO4-SSO1-000 
SJSOI-sso l-000 
SJsO4-SSOl-000 
SJso4-SSOl -000 
SJSO4-SSOl -000 
sJso4-sso l-000 
SJSO4-SsOlXKIO 
SJso4-sso l-000 
SJso4-sso l-000 
SJSO4-SSO l-000 
SJSO4-SSOl -000 
SJSO4-SSOl -000 
S&04-sso1-ooo 
SJso4-sso l-000 
SJSOI-SSOl-000 
SJSOP-SSOl -000 
SJSO4-SSOl-000 
SJso4-SSOl -000 
SJSO4-SSOl -000 
SJso4-sso l-000 
SJso4-SSO l-000 
SJSOP-SSOl -000 
SJso4-SSOl -000 
SJSOP-SSOl -COO 
SJSO4-SSOl M)O 
SJSO4-SSOl-000 
SJSO4-sso l-000 
S&04-SSOl -COO 
SJsorl-sso l-000 
SJSW-sso l-000 
SJSO4-SSOl -OGfl 
SJsO4-SSOl -000 
SJSO4-SSOl -000 
SJSO4-sso l-000 
SJSO6SSO l-000 
SJSOP-SSOI -000 
SJSW-SSOl -000 
SJSOQSSOl-000 
SJSOP-SSO l-000 
SJsoil-SSOl-000 
SJSOP-SSOl -000 

‘PSPCB iToxaDhene 
lsvrcL Il.2,4-Trichlorobenzene ! 

! 

WTCL jl,2-Dichlorobenzene I 

iSvTCL 11.3~Dichlorobenzene I 

isvra. i 1,4-Dichlorobenzene 
iSVTCL 12,2’-oxvbiscl-ChloroDroDane j I 
iswa 12,4,5-TrichloroDhenol I I 

lsvrcL 12.4.6TrichloroDhenol I I 

ISWCL 12,4-DichloroDhenol ! i 
/SvTCL 12,4-DimethvlDhenol 
isvra !2,4-DinitroDhenol 
ISVTCL !2#4-Dinitrotoluene 
\SVTCL 12.6-Dinitrotoluene 
iSVTCL l2-Chloronaohthalene 
isvn (2-ChloroDhenol 
isvm !2-MethvlnaDhthalene 
ISVTCL 12-MethvlDhenol 
ISVTCL j2-Nitroaniline 
‘SVTCL 12-NitroDhenol 
SVTCL 13.3’-Dichlorobenzidine 
SVKL !3-Nitroaniline 
&TCL /4,6-Dinitro-Z-Methvlahenol 

14-Bromophenvl Dhenvlether 
14-Chloro-3-MethvlDhenol 

SvrCL !4-Chloroaniline 
SVTCL IP-Chloroohenvl-Dhenvlether i 
SVTCL /4-MethvlDhenol 
ISVTCL kNitroaniline 
isvrcL /4-NitroDhenol 
isvra IAcenoDhthene 

/AcenoDhthvlene ! 

iAnthracene 
I 

ISVTCL IBenzo(a)Anthracene j 
lsvrcL iBenzo(a)Pvrene I 
ISvrCL ~Benzo~b)Fluoranthene I 

lsvTcL Benzo(a.h,i~Pervlene / 
ISVTCL ,Benzo(k)Fluoranthene 
iSvrCL Bis(2-chloroethoxv)Methane i 

BisO-chloroethvl)Ether 
Bis(2-EthvlhexWPhthalate 

SVTCL ButvlbenzvlDhthalate 

I 

89/ 
951 

460 
3101 

1700’ 
390 
820 

130 

230.ua)ka ‘U 7123197 
450 ua/ka iU 7/20/97- 
45Oualka ?J : 7120197 
45Oualka iU J/20/97 
45Ouafka ;U 7/20)97 
450,ua/ka !U j 7120197 

1 lOOiua/ka !U : 7120197 
450iudka XJ 7120197 
45O:udka IU I 7/20,97 

, 7/20/97 
I 7120197 

i 

i 

450iudka IU 
11 OO,ua/ka IUJ 
450;udka IU 
45O/ua/ka \U 
45Oruafka U 
450lua/ka U 
45Oiua/ka U 
450/ua/ka IU 

11 OOiua/ka U 
45Olua/ka U 
45dualka U 

1100 ua/ka U 
1100 ua/ka U 
450udka U 
450ua,ka U 
450ua)ka U 
45Oiua/ka U 
45Oluaika U __ 

11 OOiua/ka U 
11 OOlua/ka U 
450lua)ka U 
45Olua/ka J __ 
450’ua/ka J 
450ua/ka 
450ua/ka J 
450 ua/ka 
45Oua/ka J 
450udka / 
450!ua/ka /U 
450’ua/ka U 
45Oualka ‘B 
450udka U 

JJspa-sso 1 -ooo- 
SJSO4-SSOI-000 
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1_ 
“i --.. : 

, -., 

Somde ID 1 Analysis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Date Anal 
SJso4-SSO l-000 iSWCL iphenanthrene 160 45O:ua/ka iJ 7/20/97 
SJso4-sso 1400 lsvrcL iPhenol 45Oiucllka iU ; 7/20/97 
SJSOP-SSO l-000 iSVTCL iPyrene 590 45Oiua/ka : 7/20/97 
SJso4sso l-o00 IVCTCL i 1 , 1,l -Trichloroethane 13iuaIka UJ 7/9/97. 
sJso4-sso l-000 iVCTCL i 1,1.‘2.2-Tetrachloroethane ! 13iuaIka IUJ I 719197 
SJSO4-SSOl -000 IVCTCL I 1 , 1,2-Trichloroethane I / 13iua/ka iUJ 719197 
SJSOLZ-SSO l-000 IVCTCL ! 1, 1-Dichloroethane 

/ 
13iua/ka !U 7/9/97 

SJSOP-SSOl -000 iVCTCL i 1,l -Dichloroethene I 13iua/ka iU I 7/9/97 
SJSO4-SSO l-o00 IVCTCL Il.%Dichloroethane ’ 13iua/ka iU ; 7/9/97 
SJso4-SSOl-000 VCTCL /1,2-Dichloroethene (totalI 13iua/ka 1 
S&04-SSO 1 -ooo VCTCL ll,Z-DichlorooroDane 13iua/ka i:J 

! 719197 
i 7/9/97 

SJso4-SSOl -000 VCTCL 12-Butanone I 
i 

719197 
SJSO4-SSOl -000 IVCTCL i2-Hexanone I j 7/9/97 
SJSo4-S-SO l-000 VCTCL i4-Methvl-2-Pentanone 1 13iua/ka !UJ / 719197 
SJSOQss01-000 VCTCL (Acetone I 13iua/ka U , 7/9/97 
S.E04-ss01-om VCTCL Benzene ! 13lua/ka UJ i 7/9/97 
SJSO4-SSOl -ooo VCTCL Bromodichloromethane I 13/ua/ka UJ I 719197 
SJSo4-SSOl-000 VCTCL Bromoform 13/ua/ka UJ 

I 
7/9/97 

SJSO6SSOl -ooo VCTCL Bromomethane 13iua/ka U i 719197. 
SJSOP-sso l-000 VCTCL Carbon Disulfide 13lua/ka U I ‘7/9/97 
SJSO6SSOl -000 VCTCL iCarbon Tetrachloride 1 S!ua/ka UJ 7/9/97 
SJso4-SSOl -000 VCTCL iChlorobenzene 13iua/ka ‘UJ 719197 
SJso4-ss01-ooo VCTCL ichloroethane 13ua/ka U 719197 
SJso4-sso l-000 VCTCL IChloroform 13ua/ka U 7/9/97 
SJso4-sso l-000 VCTCL IChloromethane 13ua/ka U 7/9/97 
SJsO4-SSOl -000 VCTCL Icis-1,3-Dichlorowooene 13 ua/ka ‘UJ 719197 
SJSX-sso l-000 VCTCL iDibromochloromethane 13 ualka UJ 719197 
sJso4-SsOl -000 ,VCTCL tEthvlbenzene 13ua/ka UJ 719197 
SJSW-SSO l-000 iVCTCL IMethvlene Chloride 62 13ua/ka B 7/9/97 
SJso4-sso 1 -0oo IVCTCL Stvrene 13 ua/ka UJ 7/9/97 
SJSOP-SSO l-o00 IVCTCL Tetrachloroethene 13ua/ka UJ 719197. 
SJSO4-SSO l-000 IVCTCL ‘Toluene I 13 ua/ka UJ 719197 
SJSOP-SSOl -000 /VCTCL /Total Xvlenes 1 13’ua/ka UJ 719197 
SJsO4-SSOl -000 ‘VCTCL ITrans-1.3-Dichlororxooene 13 ua/ka UJ 7/9/97 
SJSO4-SSOl -ooo VCTCL ITrichloroethene 13ua/ka UJ 7/9/97- 
sJso4-sso l-000 VCTCL IVinvl Chloride 13ua/ka U 7/9/97 
SJsO4-sSo2-000 ;CTOTP Total Phosohorous (as P) 5.3 1.3/ma/ka 7/l 7197 
SJSO4-SSO2-000 MCYAN Aluminum 4550 8.15’ma/ka 718197 
SJSO4-SSO2-000 MCYAN Antimonv 1.3 0.37’maIka L 7/a/97. 
SJSO4-SSO2-000 MCYAN Arsenic 2.5 0.56 ma/ka K 7/8/97 
SJSO4-SSO2-000 MCYAN ‘Barium 105 0.37 ma/ka 718197 
s-J~~2400- _____ _ MCYAN -Bewl!ium- _.___. -__ .____ - .._._ -_ - .-.-QT..- J _.__... -_ _ _-._-. 71?/97 
SK@kSSQ2~QO~., ,MCYAN .!Cadmium _- -.._._. . _ - 7/W?? 

_____.. _ 
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SamDIe ID 1 Analysis 1 Chemical 1 Result 1 Det Limit 1 Units IDV QUCIII Date Anat 
S&04-SSO2-000 ISVTCL !Benzo(kYluoranthene ! 371 340uafka iJ : 7/21/97. 
SJSO4-SSO2-000 ISVTCL iBis(2chloroethoxv)Methane ! I 340:ua/ka IU 7/21/97 
SJSO4-SSO2-000 WTCL iBis(2-chloroethvl)Ether ! 340ua/ka ‘U i 7/2 l/97 
SJSO4-SSO2-000 lSVTCL IBis(2-EthvlhexvBPhthalate 1 260 340,ualka .B : 7f21 t97 
SJSO4-SSO2-000 WTCL lButvlbenzvlohthalate I I 34Oua/ka !U 

/ 
7/z 1 I97 

SJSO4-SSO2-000 WTCL ICarbazole 
I I 
I 3401ua/ka IU ! 712 l/97 

SJSO4-SSO2-000 ISVTCL ‘Chrvsene I 39: 340;ua/ka iJ i 7/21197 
SJSO4-SSo2-000 ISVTCL Di-n-Butvlohthalate 

I I 340;ua/ka rU / 7121197 
SJSO4-SSO2-000 WTCL Di-n-Octvl Phthalate, ’ 

/ 1 34O;uo/ka iU 7121197 
SJSOQSSO2-000 SVTCL Dibenz(a,h)Anthracene 340;ua/ka IU 1 712 1 I97 
SJSO4-SSOZ-000 SVTCL Dibenzofuran I 340!ua/ka iU ! 7/2 1 I97 
sJso4-ss02-000 SV-TCL Diethvlohthalate 

I 
340iua/ka iu 1 7/21 I97 

SJSO4-SSO2-000 SVTCL IDimethvl Phthalate I 340iua/ka iU , 712 1 I97 
SJSO4-SSO2-000 ISVTCL Fluoranthene 491 340rua/ka IJ 7/21/97 
SJSO4-SSOZ-OGO SVTCL ‘Fluorene I 340iua/ka IU 7/21/97 
SJSO4-SSO2-000 SV-rCL Hexachlorobenzene I 340iua/ka iU 7/21/97 
SJSO4-SSO2-000 SVTCL /Hexochlorobutadiene 340iua/ka IlJ 712 l/97 
SJSO4-SSO2-000 SVTCL \Hexachlorocvclobentadien 340iua/ka U 7121197 
SJSO4-SSO2-000 ISVTCL IHexachloroethane I 340juWka U 7/21/97 
SJSO4-sso2-GOO ISVTCL Indeno(l.2.3-cd)Pvrene 461 340/ua/ka J 7/21/97 
SJSO4-SSO2-000 ISVTCL lsoohorone , 3401ua/ka U 712 1 I97 
SJSO4-SSO2-000 SVTCL N-Nitroso-Di-n-Probvlamine I 3401ua/ka U 7/21/97- 
SJsO4-sSO2-000 SVTCL N-Nitrosodibhenvlamine 340/ua/ka U 7/21/97 
SJSO4-SSO2-000 svrcL Naohthalene 340jua/ka U ! 

iNitrobenzene 
7121197 

SJsO4-SS02-000 SVTCL 340’ua)ka U 7/21/97_ 
SJsO4-sso2-000 ISVTCL ~PentachloroDhenol 840ualka U 7/21/97. 
SJSO4-sSO2-000 ISVTCL IPhenanthrene 340ua/ka U 712 l/97_ 
SJSO4-SSO2-000 !SVTCL Phenol 340‘ua/ka U 712 1 I97 
SJSo4-sSo2-000 iwcc Pvrene 56 340ualka J 7/21/97. 
SJSOO-sso2-000 IVCTCL l,l, 1-Trichloroethane 16iua/ka U i 7/l o/97. 
SJSO4-SSO2-000 VCTCL I 1,l. 2,2-Tetrachloroethane i I 16iua/ka UJ 7/l o/97. 
S&04-SSO2-000 VCTCL ! 1,1.2-Trichloroethane I 16!ua/ka U 7ilOf97, 
SJSO4-SSO2-000 VCTCL ’ 1,l -Dichloroethane 1 ! lbiualka U 7/ 10197. 
SJSO4-SSO2-000 VCTCL 1, 1-Dichloroethene I i6iwka u 7/ 1 o/97, 
SJSOP-SSO2-000 VCTCL 1.2-Dichloroethane ldua/ka u 7/l o/97, 
SJSO4-SSO2-OBO VCTCL 1,2-Dichloroethene (total) 16iua/ka U 7/l o/97 
SJSO4-SSO2-000 VCTCL 1,2-Dichlorobrooane 

/ 
16ug/ka U 7110197 

SJSGl-sSB2-000 iVCTCL 2-Butanone 1 16ua/ka U 7/l o/97- 
SJSOP-SSO2-000 VCTCL i2-Hexanone I 16 ua/ka ‘UJ 7/10/97 
SJSO4-SSO2-000 VCTCL Id-Methvl-2-Pentanone 16 ua/ka UJ 7/10/97 
SJSOP-SSO2-000 VCTCL /Acetone I lbualka U 7/ 1 o/97 
-ua4mzom VCTCL 

I 
Benzene _- ._. .- ..!L .___ -.2f10/97 

.sJsoLl~sso~,Qpp_.~vcTcc !Bramodichloromethane 
-SXW:sSO2400 __-_ YCKX __ 
SJ3@l-sso2-000 _ -.~ _- _- .__. -YCTTcC ._ 

. ..IBromoform 
IBromomethane 

SJSO4~SSO2~OOQ. .___ 
SJSO4-3802~000 

&!C.TC.C_ _ !Carbon Disutfide .__ .?I!.0197 
.._____ J!KT_C_L -./Carbon Tetrachloride 

S.JSO4-S.5!XWO ___. VCTCC. ._ 

---I- 

[Chlorobenzene 
sJSO4-SSO2-01?_0_. VCTCL -1Chloroethane 
sJ=Ks02:000 ..__ VCTCL-, _- _ ‘Chloroform. : _. /U _. -- ._ _._ .--7/.!0/97 
sJ=wcJ2-@3Q __ NCT_CL.- \Chloromethane u... .-__ .- --..-1L10/?7 
SJso4-sso2:!-%X~~~ jVCTC_L__._icis-!,3-Dichloropropene .u . . __ _. ~~~7/_1_Ol99:! 
.mM-sso2-oK-. ..__ __ vcTcL--. lDibromochloromethane -U ._ _-.-Z/TO/97 
S$04:SS02-000~~~ V_C_T~~-__j~t_hylbenzene . 
SJS04-SS02r000.-. -VCTCL---.(Methylene Chloride 
..&!SO4SO?-000 .._ _.___ IVCCL-. IS?yrene 
s.!so4mQao-.~ WXL __._._ ‘Tetrachloroethene... 
SJSO4SSg2:OBO.. -_kCTCL.-. - Toluene I 
.sJ3O4-SS0_2,000 iKT.CL. .-.._#o?al Xylenes --. --, 

!Trans-1,3-Dichloropropene--i- 
. . . . ___--,.. 

SJSO4-SsP2-000. . _. .jVCICL .l bjuglkg _. U __ . .._ I _. ?/..!0/9? 
.S$XWSSO2-OOR .__ __ !VCTCL jTrichloroethene. 

_ -i .._ ___ 
_ __ ._ _ i__ __. ..!- - ~~-...16lw/k.- ,U . . 7/!!?/9? 

SJSO4-SSO2-000 ;VCTCL IVinvl Chloride I I 
/e. 

lblualka iu 7) 10/97 
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Samoie ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV QuaI/ Date Anal 
SJSO4-SSo3-DO0 CTOTP ITotal Phosphorous (OS PI 
SJSO4-SSO3-000 IMCYAN IAluminum 

/ 5.9: ?.3,ma/ka : 7/ 17197 
43001 8.51 ima/ka 

.cTj 

I 7/a/97 
SJSO4-SSo3-000 IMCYAN IAntimonv 1 1.9; 0.39:ma/ka !L 718197 
SJso4-sso3-000 iMCYAN /Arsenic 2.3: 058,ma/ka IK , 718197. 
SJso4-sSO3-000 iMCYAN Barium. I 84.2; 0.39ima/ka i 1 7/a/97 
SJSO4-SSo3-000 IMCYAN Bervllium I 1.1’ O.l9:ma/ko j 7/8/97. 
SJsO4-sSO3-000 IMCYAN Cadmium O.l,ma/ka iU ! 7/8/97 
SJSO4-SSOJ-000 IMCYAN ‘Calcium 12801 1684Imalka IJ / 

,’ 
718197 

SJSO4-sso3-000 IMCYAN /Chromium 17.7i ?.35ima/ka j , 7/a/97 
sJso4-sso3-000 IMCYAN lc0b0tt 6.51 ?.55ima/ka IJ 718197 
SJSOP-sso3-000 IMCYAN iCopoer 1171 

IMCYAN ICyanide 
?.16rma/ka / i 718197 

SJso4-sso3-000 j 0.51 rmolka /U I 7/8/97 
SJSO4-SSO3-Ooo IMCYAN /ton 118OO! 3.29ima/ka i I 718197 
SJX!4-sso3-000 IMCYAN ‘Lead 198 O.l9!ma/ka I 
SJSO4-SSO3-000 /MCYAN Moanesium 1430 35.03imo/ka 1 

718197 
7/8/97. 

SJso4-sSO3-000 ‘MCYAN Monoonese 159 O.JPima/ka ‘K 718197. 
SJsO4-sso3-000 MCYAN Mercurv 0.28 O.O4~ma/ka L 7/10/97 
SJsO4-SSo3-000 MCYAN /Nickel 17.3 ?.35/ma/ka 718197 
SJSO4-SSO3-000 MCYAN Potassium 723 42.96\mq/ka J 7/8/97 
SJSOP-sso3-000 MCYAN Selenium 0.58lmq/ka U 7/a/97 
SJso4-sSO3-000 IMCYAN Silver O.l9/mo/ka U 718197 
SJsa4-sSn3-000 IMCYAN &odium 38Oi 1122ima/ka J 7/8/97 
SJsO4-sso3-000 MCYAN Thallium 0.5 0.39’ma/ka J 718197 
SJSWSSO3-000 MCYAN Vanodium 31 1.74 ma/ka 7/8/97 
SJSO4-sso3-000 MCYAN Zinc 577 0.97 ma/ka 7/8/97 
SJso4-SSo3-000 PSPCB 4,4’-DDD 3.8 3.3ualko J 7/23/97- 
SJso4-sSO3-000 PSPCB 4.4-DDE 3.3ualko U 7/23/97 
SJso4-SSo3-000 PSPCB 4,4’-DDT 14’ 3.3 ua/ka J 7/23/97 
SJSO4-SSO3-000 IPSPCB Aldrin 7.7’ua/ka U 7/23/97 
SJso4-SSo3-OcQ IPSPCB olpho-BHC 1.7;ua/ka U 

IPSPCB 
7/23/ 97, 

SJso4-ss03-000 alpha-Chlordone I ?.7iua/ko U 7123197 
SJso4-SSo3-000 IPSPCB Aroclor-1016 I 33iua/ka u 7123197. 
SJso4-sSO3-000 !PSPCB ‘Aroclor-1221 ! 68jualka ‘U 7123197 
SJSO4-SSO3-OQl iPSPCB Aroclor-1232 I 33/uo/ka U 7123197 
SJSO4-SSo3-ooo tPSPCB Aroclor-1242 33/uolka U 7/23/97 
SJSO4-SSO3-000 IPSPCB Aroclor- 1248 I 33’ua/ko U 7/23/97 
SJsO4-sSO3-000 /PSPCB IAroclor- 1254 I 33ua/ka U 7/23/97 
SJso4-SSo3-000 IPSPCB (Aroclor-1260 I I 33ua/ka U 7/23/97 
SJSO4-SSO3-000 IPSPCB ibeto-BHC I 1.7ua/ka U 7/23/97 
SJSOO-SSo3-%IO IPSPCB Idelta-BHC 1.7 ualka U 7123197 
SJSO4-SSo3-000 IPSPCB Dieldrin 3.3ua/ka U 7/23/97 

-s?sollBl3-000 __._ .l!WCB E_nd.osulf.on I. _. -. 1.7 unlka. _ !-. -. .- .---..U?3i9I ..- ..___ -. -.-. -. 

.SJSQWX?3-Q00 
U. -- .-._ _ _--7/W?7 

SJSqa-sS~3-cjoo. 

SJS@!:SSO3-000 
.SJs04:ss03:.000 
.SJso4-sSO3-orJo. __ 
SJso4-sso3-000 
SJSO&SSO3-000 
SJSpl-Ssos-000. .~ 

.SJSO&SSQ3-000 
SJSO4-SSO3-000 
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SJSO4-SSO3-000 
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SamDIe ID 1 Analvsis 1 Chemical 1 Result 1 Det limit I Units IDVQuatl Date Anal 
SJSO4-SSo3-000 iVCTCL i 1.2-Dichloroorooone I lOua/ka iU 7faf97 
SJSO4-SSo3-OOO IVCTCL 12-Butonone lO,ua/ka IU : 7fad97 
SJSO4-SSO3-000 iVCTCL 12-Hexonone I I 1 Oualka UJ I 7/a/97 
SJSO4-SSO3-000 VCTCL. i4-Methvl-2-Pentonone / 2’ lO&o/ka :J i 

VCTCL IAcetone 
7/a/97 

SJSO4-SSo3000 ai lO;uo/ka iJ j 7/a/97 
S&04-sso3-000 VCTCL IBenzene I lOiua/ka !U / 7/a/97 
S&04-SSo3-000 iVCTCL IBromodichloromethone / lOiua/ka iU I 718197 
SJSwSSO3-000 IVCTCL IBromoform lO.ua/ka iU 7/a/97 
S&04-SSO3-OOO !VCTCL Bromomethone j 1 lOiuo/ka IU 7/a/97 
SJSO4-SSO3-000 VCTCL Carbon Disulfide 

! 
1 O;ua/ka iU I 7/a/97 

SJSO4-SSo3-000 VCTCL Carbon Tetrochloride 
I 

lOiua/ka iU I 718197 
S&O4-SSo3-000 ‘VCTCL Chlorobenzene lO!ua/ka iUJ 
sJso4-sso3-000 IVCTCL Chloroethone 1 O/ua/ka /U 

7/a/97- 
I 7/a/97 

SJSO4-sSO3-000 VCTCL Chloroform lOiua/ka iu 7/a/97 
SJsO4-sSO3-000 VCTCL Chloromethone lOlua/ka IU 7/a/97 
S&04-SSo3-000 VCTCL icis-1,3-Dichlororororoene lO/ua/ka iU 718197 
S&04-SSo3-Ooo VCTCL IDibromochloromethone 1 Oiua/ka IU 7/a/97 
SJsO4-SSo3-000 VCTCL IEthvlbenzene 1 Oiua/ka ‘UJ 7/a/97 
SJSO4-SSo3-000 VCTCL Methvlene Chloride I 241 lO/ua/ka B 7/a/97 
sJso4-sso3-000 VCTCL Stvrene lOiua/ka UJ 7/a/97 
SJso4-sso3-000 VCTCL Tetrochloroethene lOlua/ka UJ 7/a/97 
SJso4-sso3-000 VCTCL .Toluene 1 oiua/ka uJ 7/a/97 
SJso4-SSO3-000 VCTCL Total Xvlenes ?Oiua/ka UJ 718197 
SJso4-SSo3-000 VCTCL Trons-1,3-Dichlororororoene lOua/ka U 7iar97 
SJSO4-SSo3-OOO VCTCL Trichloroethene lOua/ka U 7/a/97 
SJSO4-sSO3-000 VCTCL /Vinvl Chloride lOua/ka U 7/a/97 
S&04-ssO4-000 CTOTP /Total PhosDhorous (as P) 6.1 1.3ima/ka I 7f 18197 
SJsO4-sso4-000 ,MCYAN ‘Aluminum 6720 7imolka 7/11/97 
SJso4-sSO4-000 IMCYAN ‘Antimonv 0.67 0.32 ma/ka J 7116197 
SJso4-SSo4-000 iMCYAN Arsenic 10.9 0.48 ma/ka 7116197. 
SJSO4-SSO4-000 /MCYAN Barium 74.6 0.32 malka 7/l 1 I97 
SJSO4-sSO4-000 IMCYAN Bervltium 0.75 0.1 bimolka J 7/l l/97 
sJso4sso4-000 IMCYAN Cadmium 0.3 O.OB/ma/ko J 7116197 
S&SOP-SSo4-000 IMCYAN Calcium 2840 13.841ma/ka 7/l l/97 
S.Jso.rl-sso4-000 /MCYAN .Chromium 36.2 1.11 Ima/ka 7/l T/97 
SJSO4-SSO4-OOQ iMCYAN Cobalt 5.2 1.27\ma/ka J 7/l 1 I97 
SJSOP-SSO4-000 MCYAN Cower 280 0.951ma/ka 7/l l/97 
sJso4-sso4-000 ‘MCYAN Cvonide 0.5/ma/ka U 718197 
SJSOO-SSO4-000 MCYAN Iron i3aoO~ 2.7ima/ka 7/l 1197 
SJSOP-SSO4-OOO MCYAN Lead 158 0.16 ma/ka 7/l 6197 
SJSO4-SSO4-000 MCYAN Moanesium 976 2B.B’ma/ka 7/l l/97 
.S&OGSO4-OOO MCYAN Mongonese .-.-.-JO! ..--.- _.__ 1 
sJsoa_ssoe,oo~-~~ 

032,w/k~.-.e __-.--.- ._. _._ 71T.11197 
-MEN-Mercury-. .Al,o4 ma/!a- __-.._- ,.__ 7lW97 

sJSO4:3S~rOOO-~- MCYAN- Nickel 
.SJ~3Jgg~~,lop MCYAN Potassium ._. ------ 
,s.!s~~s,ssI)~ ____ MC-ym&?!enium 
$J~o~~sso@Qo 
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Sample ID 
sJso4-sso4-ooo 

1 Analvsis 1 Chemical 
PSPCB IAroclor-1254 

1 Result 1 Det Limit 1 Units IDv Quail [: 
33aua/ka x.J I 

Anthracene.. - _ 

.sJs.oLwo4oN~~ 

.sJso4rssO&@?Q~ -_ 
SJSQ4-SSWQQQ.~ 
sJso4:sso4-ooL _ 
sJs04ss04000 ._ _ 
.sJso4-ssoP-ooo~ ___. 
sJso4-sso4-000 ._.__ 
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SamDIe ID 1 Analvsis 1 Chemical 1 Result ! Det Limit 1 Units IDV Qual( Date Anal 
sJso4-SSM-000 !SvrCL iDibenzofuran 1700,ua/ka U 

7 23 97 

SJSo4-SSo4-GQO WTCL IDiethvlohthalate I 17001ua/ka U ! 7123197 
SJSO4-SSo4-000 isvrcL /Dimethvl Phthalate 1700,ua/ka U 7/23/97 
SJSO4-SSOP-000 h-rCL IFluoranthene 4701 17OOua/ka iJ 7/23/97 
SJso4-SW-000 jSvrCL IFluorene 17OO~ualka iU ) 7123197 
SJso4-sso4-GO0 ISVTCL IHexachlorobenzene I 1 17OO,ua/ka IJ 7/23/97- 
SJso4-SSO4-000 ISVTCL IHexachlorobutadiene I 1700iua/ka ;U i 7/23/97 
SJSO4-SSo4-000 ISVTCL lHexachlorocvclooentadien 1 ! 1700;ua/ka IU I 7/23/97 
SJSOP-ss04-000 iSVTCL Hexachloroethane ‘ I 1700ua/ka iU 7123197 
SJso4-sSO4-000 ‘SVTCL Indeno(l,2.3-cdWvrene 1700iua/ka iUJ I 

7/23/97 
SJsO4-sso4-000 sVTcL lsobhorone 1700iua/ka iU I 7123197, 
SJso4-sso4-000 SVTCL N-Nitroso-Di-n-Prowlamine 1700jua/ka /U j 7/23/97 
SJSo4-SSOP-000 SVTCL IN-Nitrosodibhenvlamine 17OO!ua/ka IU 7/23/97. 
SJSO4-SSOP-OCO lsvrci Naohthalene 17OOiua/ka iU 1 7/23/97 
SJSO4-sSo4-000 ISVTCL Nitrobenzene 1700jua/ka iu / ?/23/97 
SJso4-sso4-000 SVTCL Pentachloroohenol I 4200iua/ka IU I 7123197 
SJso4-sSo4-000 SV-TCL Phenanthrene 280 1700/ua/ka IJ / 7123197 
SJSO4-ssO4-000 SVTCL ‘Phenol 1700iua/ka IU ! 7123197 
S&04-SSo4-000 SVTCL Pvrene 490 17OOiWka /J I 7/23/97 
SJSO4-sso4-OCKI VCTCL l,l,l-Trichloroethane lOiua/ka IU 7/a/97 
S&04-ss04-000 .VCTCL 1,1,2,2-Tetrachloroethane lOiua/ka (UJ 7/a/97 
SJSO4-SSO4-000 IVCTCL 1,1,2-Trichloroethane lOiua/ka U 7/a/97 
SJso4-sso4-000 /VCTCL 1, 1-Dichloroethane lOua/ka U 7f al97 
SJso4-sso4-000 VCTCL l,l-Dichloroethene lOua/ka U 7/a/97 
SJSO4-sso4-000 VCTCL 1.2-Dichloroethane lOua/ka U 7/a/97 
SJSwSSo4-Ooo VCTCL 1,2-Dichloroethene (totaB lO’uu/ka U 7/a/97 
SJSO4-SSO4-000 ‘VCTCL 1,2-DichloroDroDane lOua/ka U 7/a/97 
SJso4-sSO4-000 iVCTCL 2-Butanone 28 10 ua/ka 7/a/97 
SJso4-ssO4-000 IVCTCL i2-Hexanone lOiua/ka UJ 7 fai97 
SJSO4-SEX&000 /VCTCL 14-Methvl-2-Pentanone lOua/ka UJ 7/a/97 
SJso4-sso4-000 IVCTCL /Acetone 8 lO’ua/ka J 7/a/97 
SJSo4-sSo4-ood IVCTCL IBenzene I lOua/ka U 7/a/97 
SJSO4-ssO4-000 IVCTCL IBromodichloromethane ’ 

/ 
lOua/ka ,U 7/B/97 

SJSO4-SSO4-000 /VCTCL Bromoform lO.ua/ka U 7/a/97 
SJso4-sso4-000 ‘VCTCL Bromomethane lOlua/ka U 7/a/97. 
SJSOP-sso4-ooo VCTCL Carbon Disulfide lO/ua/ka U 7faf97 
SJSWSS04-000 VCTCL Carbon Tetrachloride lO/ua/ka U 7/a/97 
SJSM-SSM-000 Chlorobenzene lOiua/ka UJ 7/a/97 
SJSOP-SSo4-000 ‘Chloroethane lO’ua/ka U 7/a/97 
SJSOP-sso4-000 VCTCL Chloroform 10 ua/ka jU 7/a/97 
SJSO4-SSo4-000 VCTCL Chloromethane lOua/ka U 7/a/97 
.S~~O4,~0.-- _ .--V.CKL .- cisl!,3rC)ich!~ropropene __ .- _ __.____ !!G!l.ua/_ka .___ u.---..- ..__ - -mm 
&!XWZ-000. -. XXCL ..___ Dibro~~~~hloromethane 
SJSO4-SSQ4-0~~.~ ._ VCTCL -. .- Ethylbenzene .-. -_-- - _ 
.SJS@XK!4-ooO - ._VCT_CL-.Methdene Chloride ._ _ ..-7/W?? 
.s.m4~ss04~000- 
SJSOP-sso4-000 -..-.-...-. - . 
sJ?&t,sso~:ogo 

23:! ma/kw 
-sJso4:ssQ5:QQo 
SJSO4-SSO5-000 
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/e=-. 

,^.\ 

Sample ID 1 Analysis 1 Chemical 1 Result 1 Def limit 1 Units IDV Qual( Date Ana1 
SJSO4-SSO5000 iMCYAN Copper 5961 0.9!ma/ka 7/l l/97 
SJSO4-SSO3000 IMCYAN ICvonide 1 1 O.!S:ma/ka !U : 

IMCYAN /Iron 
7/B/97 

SJso4-sSO5-000 1 29500; 256:mo/ka 7/l If97 
SJSO4-SSO5000 iMCYAN ILead 219! 

IMCYAN IMoanesium 
O.lS;ma/ko T/16/97 

sJso4-sso5000 1460 27.26imafka 7/l l/97 
SJso4-SSo5-000 iMCYAN IMonaonese 3521 0.3’ma/ka 
SJso4-SSO5ooo IMCYAN iMercurv I l/ 

7/l l/97 
O.O5:ma/ka 

iMCYAN /Nickel 4131 
MCYAN iPotassium 

1.05;ma/ka i I 
7/15/97 

sJso4-sso5ooo 7/l l/97 
SJso4-sSO5COO .’ 1010’ 33.44!mafka : : 7/l l/97 
SJso4-SSo5000 MCYAN ISelenium 0.45;ma/ka IU : 
SJso4-SSO5-000 MCYAN ISilver 

7/ 16f97 
1.6 0,15ima/ka / j 

‘MCYAN iSodium 8.74imo/ka /B 1 
7/16/97, 

SJm-sm5000 135 7/l l/97 
sJso4-ss05000 MCYAN IThollium 1.6 0.3imafko IB I 7116197 
SJSO4-SSO5-000 MCYAN /Vanadium 32.0’ 1.36imafka i I 7/l l/97 
SJSO4-SSo5000 MCYAN IZinc 338 0.75Imo/ka / 

I 
I 7/T II97 

SJso4-SSo5-000 PSPCB 4.4’-DDD 13 2ljuafka !J / : 7/27/97 
SJso4-SSOWXI PSPCB 4.4-DDE 37 2lluafka / I 7/27/97 
SJso4-SSO5-000 PSPCB ‘4,4-DDT 40 
SJSO4-sSO!XOo PSPCB /Aldrin 

21 iuafka iJ 7127197 
11 iua/ka !U / 

;PSPCB lolpho-BHC 
7127197 

sJso4-sso5-000 11 iua/ka 7/27/97 
SJSOU-sso5-000 IPSPCB ‘olpho-Chlordone 12 11 iuafka iJ” 7127197 
S&04-sYJ5000 IPSPCB Aroclor-1016 210ualka U I 7127197 
SJSO4-ss05000 ;PSPCB Aroclor-122 1 420ua/ka U 

/ 
7/27/97 

S&04-SSO5-000 IPSPCB .Aroclor-1232 210uolka U 1 

SJSO4-SSo5-000 t PSPCB 
7/27/97 

Aroclor-1242 2lOualka U 
I 

SJso4-sSO5-000 IPSPCB 
7127197 

Aroclor-1248 2lOua/ko U r 7/27/97 
SJSO4-sSO5000 PSPCB Aroclor-1254 210ua/ka 
sJso4-sso5-000 PSPCB IAroclor-1260 

U j 7127197 
170 

ibeto-BHC 
210ualka J i 7127197 

sJso4-sso5000 PSPCB 11 uafko U 
sJso4-sso5-000 IPSPCB 

7/27/97 
idelta-BHC / 

/PSPCB IDieldrin 
11 uafka U 

SJ.s04-.sSO5-000 
/PSPCB 

! 321 
7/27/97 I 

21 uafka iJ r 7127197 
s.m4-sso5-000 IEndosulfon I 

I 
11 ‘uofka iU 

iPSPCB I 
7/27/97 

SJso4-SS05-000 IEndosulfan II 2l/ua/ka U 7/2?/97 
SJSO4-SSO5000 PSPCB !Endosulfon Sulfate I 

‘PSPCB 
2l/ua/ka U 7127197 

SJSO4-SSO5000 21 uofka ‘U 7/27/97 
SJSO4-SSo5-000 

!Endrin 
PSPCB I Endrin Aldehvde 

sJso4-sso5ooo PSPCB IEndrin Ketone 
21 uafka !U 7/27/97 
21 uafka !U 7127197 

SJSO4-SSO5-000 PSPCB iaommo-BHC 
SJSO4-sso5000 ‘PSPCB /aammo-Chlordone 

11 ua/ka /U i 7127197. 
Ill 11 ua/ka jJ i 7/27/97 

SJSO4-ssO5-000 PSPCB !Heptochlor I 11 ua/ka kJ : 7/27/97 
SJSOO-SSO5-000 PSPCB iHeptochlor Epoxide I 11 ua/ka IU 7/27/97 
.S&!&S@X!@. _.._. -PSP.CB /Metho.xychlor _. u 
5?Jx!4-ssos-ooo. _ _ .,pspcB - I -.-- -- 

.-I -... _ --.-1.10 ua&sL -.-?/2.7/97 

sm*~!5000. __ _ ‘WCL.. 

[Toxophene 

I S&WSSQX%~QO-- .__ __ SVCL 
jl,2,4-Trichlorobenzene -I[ __ 

-.I. _ _ 1 lOC!~uafk~ 1 I U 
._ I- - .- 2,vqJa/ka 

.t ..- 7/Z/97 
7/22/p? 

,,.“W 

;1,2-Dichlorobenzene / i: -- 7/22/9? 
.S.!SwS..o5GOo 

_. .._ 21001ualka 
_.. .JVrCL. ._ ll3Dichlorobenzene 

SJ-w:.SSQ5~c!JQ~~ _ &ICC - /l,P-Dichtorobenzene 
.: 1 ._. -:I- ..__ ?.!OOlua/kn iU ! 7/22/97 

. _ 
s?sQ~so5~o$p_ _ _ isvrcc _ f 

I_ .._.. 21_0Pjugfkg- U 
j2,2’-oxybis(l-Chloropropone i 

.3s04:ss05000-.-. _.__ &FCC. __ 2,4,5-Trichlorophenol 
5iJ~~~sssosr~~ jSVTCL t 

i . ._ _ : .- -.. -. _ ..___ 52OO’mf.k~ 
,2,4,6-Trichlorophenol I-- 

7122197 
-_-2 1 OOj.ua/ka U 

b 
/ jr22197 
/ ._ 7/22/W 

.sJsoP~SSO.~OOO _..__ ..FISVTCL .[2,4Dichlorophenol 

.sJ.~~~~Q~ooO.. _ .[@fcc j2.4Dimethvlphenol 

.s. ._ _ ISVTCL. .- 12,4-Dinitrophenol 
sJsQ&sso~~~~~~~. SVTCL 
S~SOa-S.~.~~ _ 

/2,4-Dinitrotoluene 

sJ.~soso5ooo. __ __ 
/SVTCL 12,6-Dinitrotoluene 
/SVTCL _ _I2-Chloronophtholene 

SJSO4-SS&!%? . $VTCL. 
..S&WSSO5:OOU _ iSVTCL 
sJS%SSQ5-~Q _ _ . SVTCL 
!%&%%5:.O00 .___. I SVTCL 
SJSO4-ssos-000.. ,__ .-..- ._ __ 1SVrCL 
SJSOP-sso5-000 iSVTCL 

..I. _... . __- _._. L... .2J00ua/k.- -jU 
._ ----21oOua/ka.. U 

f .- _ 7/‘22/_97 
7/2?/?~ 

I- -_ 7/22/!?7 

i _: I:;;;;;: 

I 
7122197 

! .- 7/22/97 i -_ . 
1 7/22/97 
j 7/22/P? 
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CT0 27 Sites 3 and 4 Analytical Doto 2/2/90 

Samde ID 
SJSO4-SSO5000 
SJSO4-SSM-000 
SJSO4-SSO5-000 
sJso4-ss05-000 
SJSO4-SSO5-000 
SJso4-sso5-000 

1 Anah& 1 Chemical 1 Result 1 Det Limit 1 Units IDV QuaI/ Date Anal 
ISVTCL /3-Nitrooniline 5200.ucVka iU : 7/22/97 
isvrcx i4,6-Dinitro-2-Methvlphenol 52CtJ!ua/ku jU ! 7122197 
JSVTCL )4-Bromophenvl Dhenvlether 2100.ua/ka iU I 7122197. 
&TCL /4-Chloro-3-Methvlphenol ! 2100,udka iU i 7122197 
ISvrCL i4-Chlorooniline I 2 1 OOiudka iU I 7/22/97. 
ISvrCL 14-Chlorophenvl-phenvlether i 21OOiua/ka !U 

1 
7122197. 

I 7/22/97 
-! 7 22 97 3 7 22 97 

7 22 97 

,I -Dichloroethone 

,2-Dichloropropone _ 
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7 22 97 !z!izEl 7 22 97 
7 22 97 
7 22 97 
7 22 97 
7 22 97 
7 22 97 
7 22 97 
7 22 97 

~ 

7 22 97 
7 22 97 
7 22 97 
7 22 97 
7 22 97 
7 22 97 

7 22 97 
7 22 97 
7 22 97 

34 7 22 97 
7 22 97 
7 22 97 
7 22 97 

._ 7/22/97 
_. 7/a/97 
_.. .7/8/97 

7/8/?7 
-7/a/97 
m/97 

__.-.. mw? 
_ .?/WZ 

..I/8197 
----?/8/97 

. 7mv 
._. 7/8/97 
__ .7/8/?7 

._ ..7/al.97 
__ . ..2/ar97 
_. - 7/a/97 

-.. -717/97 
718197 



CT0 27 Sites 3 and 4 Analytical Data 2/2/90 

Samcrle ID 1 Analvsis I Chemical I Result I Det Limit I Units IDV Qua11 f)atej 
rVCTCL iCarbon Tetrachloride 10 ua/ka iU 

SJ~04:~._sO5-000~~ _ 
t 
PSPCB. .___ ‘Endrti- 

t 
-_ _ -. 

SJso4-sso5-oooP PSPCE En&in Aldehvde i 
_ . _ .I __.. -_?l i.Wkg . ..lU 

21 ilJcl/ka IU 

Poge 119 



CT0 27 Sites 3 and 4 Analytical Data 212198 

Samele tD 1 Analysis 1 Chemical 1 Result I Det Limit 1 Units IDV Quat I Date Anal 

SJsO4-sSO5-oooP ‘PSPCB lEndrin Ketone I 21 ua/ka iU 7/27/97 =-“9 
SJSO4-SSO5-OOOP !PSPCB !aamma-BHC 11 wrfka iU 7/27/97 
SJSO4-SSO5OOOP !PSPCB jaommo-Chlordane 10, 1 liua/ka iJ ; 7127197 
SJSO4-sso5OOoP iPSPCB IHeotochlor / 1 lua/ka U 7/27/97, 
SJso4-sSO5-OOOP IPSPCB 

I 
11 ualka iU 7127197, 

SJso4-sso5oOOP IPSPCB 
iHeDtochlor Eooxide i 
lMethoxvchlor ! 1 lOua/ka IU 7/27/97 

SJSO4-sso5-oooP !PSPCB /ToxaDhene I I 1 lOOrua/ka IU i 7/27/97 
S.JsO4-sso5-oooP &TCL i 1,2,4-Trichlorobenzene 1 2100iua/ka :U I 

SJSO4-SSO5-OOOP WTCL I1,2-Dichlorobenzene’ ! 
7122197. 

I 2100ua/ka !U 7122197 
SJSO4-sso5ocOP !;;;: Il.9Dichlorobenzene I 2lOOua/ka iU 7122197 
SJSO4-sso5-OOoP \1,4-Dichlorobenzene 21OOualka iU I 7122197 
SJso4-sso5-oooP ISVTCL 12,2’-oxvbiscl-Chloroorooone 21OO1ucrlka IU I 7122197 
SJso4-sSO5-oooP SVTCL 12.4.5Trichloroohenol 54OO/ua/ka iU i 7/22/97. 
SJso4-sso5-oooP SVTCL 12,4,6-TrichloroDhenol ’ 2100iua/ka IU i 7/22/97 
X04-sso5-OOOP SVTCL 2,4-Dichloroohenol 2100\ua/ka iU 7122197 
SJSO4-SSO5-OOOP SV-TCL ‘2,4-Dimethvlehenol 2100iualka iu 
SJSO4-sso5-OOOP SVTCL 2,4-Dinitrochenot I 5400/ua/ka IU 

7122197. 
7122197 

SJso4-sSO5-oOOP SVTCL ‘2,4-Dinitrotoluene 2100/ua/ka IU 
SJsO4-sSO5-oooP SVTCL 2.6Dinitrotoluene 21O&a/ka iU 

7/22/97 
7122197 

SJSO4-sso5oooP SVTCL 2-Chloronoohthalene ! 21OOtua/ka /U I 7122197 
SJSO4-sso5-oooP SV-TCL 2-Chloroohenol I 2100lua/ka U ! 

I 7122197 
SJso4-sso5oooP 2-Methvlnoohthalene 2100iua/ka ‘U 7/22/97. 
XXX-SSo5-OOOP 2-Methvlbhenol 21OO/ua/ka U 7/22/97 
SJso4-sso5-OOOP ISVTCL 2-Nitrooniline 5400kWka U 7122197 
SJSO4-SSOWOOP SVTCL 2-Nitroohenol 7/22/97 I 21OO!ua/ka tU 
SJSO4-sso5-OOOP SVTCL 3,8-Dichlorobenzidine 

I 
2100/ua/ka jU 7122197 

SJso4-sso5-oooP SVTCL ,3-Nitroaniline 5400iua/ka /U 7122197 
SJso4-sso5-oooP SVTCL /4,6-Dinitro-2-Methvltohenol [ !X&ia/ka tU 7122197 
SJSO4-SSO5-OOOP isvra 14-Bromoohenvl Dhenvlether 1 

I 
2100’ua/ka U 7/22/97 

SJsO4-sso5-OOOP isvra 
SJSO4-SSO5OOOP isvra 

14-Chloro-3-Methvlbhenol 1 21OOua/ka U 7122197 
14-Chlorooniline 2100 uo/ka U , 7122197 

SJSO4-SSO5-OOOP ISVTCL (4-Chloroohenvl-Dhenvlether j 2100ua/ka ‘U 7/22/97 
SJso4-sso5-oooP ISVTCL IP-Methvlbhenol ! 2100 ualka ‘U 7122197 
SJSO4-sSO5-oooP ISVTCL !4-Nitrooniline 54OOualka U 7122197 
SJSO4-SSO5-OOOP ‘SVTCL i4-Nitroohenol 54OO/ua/ka U 7122197 
SJsO4-sso5-oooP SVTCL Acenochthene 21OO’ua/ka U 7122197 
SJSO4-sso5-oooP SVTCL Acenoohthvlene 21OOua/ka U 7/22/97 
SJSO4-sso5-oooP ‘SVTCL Anthrocene 21OOualka U 7122197 
SJso4-sSO5-oooP SVTCL Benzo(o)Anthrocene I 790 21OOua/ka J 7/22/97 
SJSO4-sso5-oooP SVTCL Benzo(oIPvrene 700 2100 ua/ka ‘J 7 /22/97 
SJSO4-sso5-oooP WTCL iBenzo(b)Fluoronthene 11001 2100ua/ka J 7122197 

-7/22/?7 

S?SO~:.S~O~L!OOP ._.__ ..~~T~-__IF!ue---.- .- ..- i - .I- 7/22/ 97 
SJSO4-SSO5rOOOP ._ _ lSVTCL_-- jHexpchlorobenzene 

l __. -..2 !QO/ua/ka~.w U- -.. 
_ _ - !.a _ ._ . ..?lOO’ua/kn .._ U 

.SJ.~4:~~Q5~OQOP~- _. ..kA!TCL... ._jtrex~-hlsrobutodiene _ _.__, . . . . -_-.)-._ ..2!00 ua/ka --I!!- 
.._7122197 

._ - .?/?2/9? 
S.so4-sso5-oooP iSVTCC.. 1 --.- .-.- ._ -., -1H~exoch!orocv.c!opentqdien~/ _ _ 2 100 wlka ..-.. U I .7/22/97 
S.SO4:SSo5-oooP~~ 
SJSO4-SSO5OOOP 

IgW& -hexocl?!cxoethone ._. _.._ C.--. - .:Iri __ 1. ?lOO/ua/ka _.__ ,J” 
!lndeno(l,2,9cd Pvrene ! 510! 

1.1 
21 OOiua/kq / 

;I$$ 
I I 
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CT0 27 Sites 3 and 4 Analytical Data 2/2/98 

Sample ID 
SJSO4-sso5-oOOP 
sJSO4-sSO5-OOoP 
SJso4-.%%-000P 
SJso4-sSO5-oooP 
SJSO4-sSO5-OOOP 
SJSO4-sSO5-oooP 
SJSO4-sSO5-oooP 
SJSO4-sso5-oooP 
SJSO4-sso5oooP 
SJSO4-sSO5-OooP 
SJso4-sso5-OOoP 
SJSO4-SSO5-OOOP 
SJSO4-SSO5-OOOP 
SJso4-sSO5-OooP 
SJSO4-sSO5-OOOP 
SJSO4-SSO5-OOOP 
SJso4-sso5-OooP 
SJso4-sSO5-OooP 
SJso4-sso5-oOuP 
SJso4-sso5-OOoP 
SJso4-sso5-OOOP 
SJso4-sso5-oOOP 
SJSO4-sSO5-oooP 
SJSO4-sSO5-OooP 
SJSO4-SSO5OOOP 
SJso4-SSo5-oOOP 
SJSO4-sso5-oooP 
SJso4-sso5-OooP 
SJSO4-sso5-OOOP 
SJSO4-sso5-OOOP 
SJSO4-SSO5-OOOP 
SJSO4-SSO5-OOOP 
SJSO4-sso5-oooP 
SJso4-sso5-OOOP 
SJsO4-sSO5-OooP 
SJSO4-sso5-OOOP 
SJSO4-sSO5-OOOP 
SJSO4-sso5-oooP 
SJSO4-sso5-OooP 
SJSO4-sso5-oOOP 
SJSO4-sso5-OOoP 

1 Analysis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Date Anal 
lSVTCL ilsoohorone 2100;ua/ka ‘U 7122197. 
ISVTCL IN-Nitroso-Di-n-Proovlamine i I 21OOiua/ka KJ 7122197 
ISVTCL IN-Nitrosodiphenvlamine j 21OO;ua/ka iU 7122197 
iSvTcL INaohthalene / I 2100,ua/ka iU 7122197 
ISVTCL iNitrobenzene 2100iua/ka :U 7122197 
&TCL iPentachloroohenol I I 54OO:ua/ka iU 7/22/97 
ISVTCL IPhenanthrene I 870i 21Wua/ka :J 7/22/97 
WTCL IPhenol I 21OOiua/ka iU j 7122197 
JSVTCL iPvrene .’ 1 14OOi 2100iua/ka !J 7122197 
VCTCL 11.1. I-Trichloroethane I 1 Oiua/ka IU 7/a/97 
VCTCL 11, 1,2,2-Tetrachloroethane lOiua/ka /U 718197 
VCTCL Il, 1,2-Trichloroethane lOiua/ka IU I 7/a/97 
iVCTCL ! 1,l -Dichloroethane lO/ua/ka iu I 7/a/97 
‘VCTCL 1,l -Dichloroethene lOiua/ka U i 7/a/97 
VCTCL 1,2-Dichloroethane lOiua/ka ‘U I 7/a/97 
VCTCL 1,2-Dichloroethene (total) I 1 O/ua/ka .lJ 

1 
I 7/a/97 

IVCTCL Il,2-Dichloroorooane lOiua/ka iu ! 7/a/97 
VCTCL i2-Butanone 11’ 10/ua/ka I 

I 
I 7/a/97 

VCTCL /2-Hexanone lO!ua/ka fU I 7/a/97 
VCTCL j4-Methvl-2-Pentanone lO’ua/ka U I 7/a/97 
VCTCL ! Acetone 9 lOua/ka J 1 7/a/97 
VCTCL Benzene 1 O’ua/ka ‘U 7/a/97 
VCTCL Bromodichloromethane lOua/ka U I 718197 
IVCTCL Bromoform lOua/ka U 718197 

Bromomethane lOua/ka U I 7/a/97 
‘Carbon Disulfide lOua/ka U 1 7/a/97 

VCTCL /Carbon Tetrachloride 10 ua/ka U 7/a/97 
VCTCL Chlorobenzene 
IVCTCL Chloroethane 

lOua/ka U ! G/z; 
lOua/ka kJ /I 

VCTCL Chloroform 10 ua/ka 1l.J 7/8/97 
VCTCL Chloromethane lOua/kn IU 7/8/97 
VCTCL cis-1.3-Dichloroorooene 10 ua/ka /U 7/8/97 
VCTCL Dibromochloromethane I lOiua/ka iU 7/a/97 
VCTCL IEthvlbenzene lOiua/ka kJ 7/8/97 
VCTCL !fS&tt-tt-%e Chloride 30 lOlua/ka /B 7/a/97 
;VCTCL I tv 10 ualka 718197 
IVCTCL ITetrachloroethene lOua/ka 1:: 1 718197 
IVCTCL Toluene lO’ua/ka U I 7/8/97 
IVCTCL ‘Total Xvlenes lOua/ka U / 7/B/97 
IVCTCL Trans.-1,3-Dichloroorooene lOua/ka U 718197 
VCTCL Trichloroethene lOua/ka U 7/a/97 

~-_- 
_.--_---...-.. _ .-. 7/!6/9? 

sa!~S~~6:~00..- . 
SJSO4-SSO6-000 
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CT0 27 Sites 3 and 4 Analytical Data 2,2/w 

SamDIe ID 1 Analysis 1 Chemical 1 Result 1 Det limit 1 Units ID~Quall Date Anal 
sJso4-s.so6-ooo IMCYAN !Silver 0.53; 0.17 ma/ka ‘B 7116197 .’ ‘“9 
SJSO4-SSO6-000 iMCYAN ISodium I 68.61 lO.O9ma/ka iB 7/l l/97 
SJSOP-SSO&000 IMCYAN iThallium I 0.75: 0.35ma/ka rB 7/16,97 
SJso4-SSO6000 IMCYAN ivanadium I 30’ 1.571ma/ka : 7/l l/97 
SJSO4-SSO6-000 IMCYAN [Zinc 2671 0.87:malka ! 7/l l/97 
SJso4-sso6-000 IPSPCB 14,4’-DDD 1 7.71 4ualka !J ’ 7,28,97~ 
sJso4-sso6-000 iPSPCB 14.4-DDE 

I I 4iua/ka rU ’ 
1 

7128197 
SJSO4-SSO6-000 IPSPCB )4.4’-DDT 22’ 4rua/ka IJ ! 7/28/97 
SJSM-so6-000 ‘PSPCB !Aldrin 

.’ ! ; 2iua/ka !U : 7128197 
SJso4-sso6-000 PSPCB talpha-BHC 2iua/ka iU i 7128197, 
SJso4-sso6-000 PSPCB lolaha-Chlordane 7.4! 2ua/ka iJ / 7,28,97 
S&04-SSo6-000 !PSPCB IAroclor- 1016 I 40iualka iu i 7128197 
SJSO4-SSO6-000 IPSPCB IAroclor-1221 I 81 iualka IU I 7/28,97 
SJso4-sSO6-000 ‘PSPCB IAroclor-1232 40/ua/ka IU i 7120197 
S&04-SSO6000 PSPCB iAroclor-1242 4Oiualka IU I 7/28/97 
SJSM-SSO&000 PSPCB IAroclor-1248 40iualka U 1 7,28,97 
sJso4-sso&ooo PSPCB IAroclor- 1254 40iualka U 7128197 
SJSO4-ssO6-ooo ‘PSPCB IAroclor-1260 5oj 40iua/ka J 7128197 
S&04-sSO6-OGO PSPCB beta-BHC 2iualka U 7120197 
SJso4-SSO6-000 PSPCB delta-BHC 2lua/ka U 7/20/97 
SJso4-sso6-000 PSPCB Dieldrin 9.3 diualka J 7128197 
SJSO4-SSo6-000 PSPCB .Endosulfan I 2iualka U 7/28/97 
SJSO4-SSO6-000 PSPCB Endosulfan II dlua/ka U 7128197 
SJSO4-sso6-000 PSPCB Endosulfan Sulfate Plualka U 7128197 
S&04-sSO6-000 PSPCB En&in 4lua/ka U 7/20/97 
SJsm-sso6-000 PSPCB Endrin Aldehyde 4/ua/ka U 7128197 
SJso4-SSo6-000 PSPCB Endrin Ketone 4uafka U 7/28/97 
SJSM-ssO&000 PSPCB aamma-BHC ?ua/ka U 7128197 
sJso4-sso6-000 PSPCB ‘aamma-Chlordane 4.5 2ua/ka J 7/28/97 
SJso4-sSO6-000 PSPCB lHeptachlor 2lua/ka U 7128197 
SJSO4-sso6-000 PSPCB /Heptachlor Epoxide 2/ua/ka U 7128197 
S&04-SSO6-000 PSPCB tMethox;/chlor 20’ua/ka ‘U I 7128197. 
SJso4-SSO6-000 PSPCB iToxaphene 200’ualka U 7128197 
SJSO4-SSO&000 isvTcL i 1,2,4-Trichlorobenzene 40000 ua/ka U 7124197 
SJSM-m6-000 ISVTCL ll,2-Dichlorobenzene 4OCQOualka U 7124197 
SJSOP-SSO6-000 SVTCL i 1,3-Dichlorobenzene 4OOOOua/ka U _ 7124197 
SJSM-sso6-000 SVTCL ! 1,4-Dichlorobenzene I 4OOGOua/ka U 7124197 
S&04-SSO6-000 SVTCL \2,2’-oxvbiscl-ChloroDroDane 4OtXKlualka ‘U 7 124197 
SJSO4-SSO6-000 SVTCL 12,4,5-Trichlorophenol 100000 ualka U 7124197 
SJso4-SSO6-000 SVTCL 2.4,6-Trichlorophenol 4OOOOua/ka U 7,24/97 
SJSO4-SSO&COO SVTCL 2,4-Dichlorophenol 4OOOO’ua,ka U 7124197 
s?-!!om-&w- SV-KL-. 2,+Dimethylpheoo! __.- __-_. _ ..__ -)~~LK?O@I UCMKI .___ U- -. ’ ._ ..7,?4/9? 
.SJsOB306LW- SvrCL .__-- .__. ?A-DWo~h.enol -. .-.------__!ooooougLka..-.u.. I 712487 
sJso4-sSO6-000 SVTCL __--- aBOX!Qug&g ____ U .._._ _ - ._ 7/24/97 
.sJ.s0~~.$Q&0.00 SVTCL. 2,.6Dinitrotoluene 
.sj~~--.-SvTc3~_. . ./2-Chloronaphthalene __...._ 
&!SQ4GOsOOO~~~SvrcL~~ /2:Chlorophenol. _ 4O.OQO W&CL- !J _ . - .7/2497 
SJSW~&@O ___. -XTCL __ t2&lethytnaphthalene _ _._ ._ 
SJSW-SsO&OOO 
~Js04,JY3&00 
.s?s_qa,s_SQOO_~S!CL~_ 
.SJs04-ss06-000 3,3’1Dichlorobenzidine 
.SJS2GX&CW 

_ ___ 

SJSO4-SSO6-Ooo tAcenaphthene 
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.N 

SamDIe ID 
SJSO4-SSO6-000 
sJso4-sso6-000 
SJSO4-SSo6-000 
SJSO4-SSO6-000 

1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV 
!SVTCL IAcenaphthviene 4OOOQualka iU 

lSvrCl. iAnthracene POOOOualka iU 
!SvrCL lBenzo(a)Anthracene / 4OOOOua/ka .U 
iSVKL !Benzo(a)Pvrene I 40CHJOualka II 

I 4OOOOiua/ka !U 
I 

40OOOjua/ka U 
/ 

?i 
400OOiua/ka IV 
40000iua/ka IU 

I I 4OOOOua/ka iU 

t 

S&04-SSo6-mo ISVlCt. lBenzo(bYluoranthene 
SJso4-sso6-OGO ISVTCL lBenzo(a,h.i)Pervlene 
SJSO4-SSO&OOO ISvrCL iBenzo(k)Fluoranthene 
SJSO4-SSO6-000 ISviCL IBis(2-chloroethoxv)Methane 
SJSO4-SSO&OOO ISVTCL /Bis(2-chloroethvl)Ethe; 
SJso4-SSO&000 isvrct. iBis(2-EthvlhexWPhthalate 
SJso4-sSO6-000 ISVTCL tButvlbenzvlwhthalate 
sJso4-sso~ooo WTCL ICarbazole 
S.E04-sso64mo /SVlCL IChrvsene 
SJso4-ss06-000 !SVTCL !Di-n-Butvlwhthalate 
SJso4-SSo6-000 SVTCL IDi-n-Octvl Phthalate 
S&04-SSO6-000 SVrCL IDibenz(a,h)Anthracene 
SJso4-SSO6000 SVTCL IDibenzofuran 
SJso4-SSO6-000 &TCL IDiethvlwhthalate 
SJso4-sso6-000 SVTCL iDimethvl Phthalate 
sJso4-s06-000 SvrCL IFluoranthene 
SJSO4-SSO6000 SVTCL /Fluorene 
SJSO4-SSO6-000 ISV-rCL IHexachlorobenzene 
SJso4-SSO&000 SVTCL Hexachlorobutadiene 
SJSO4-SSO6-000 SVTCL Hexachlorocvclowentadien 
SJsa4-sSO6-000 SVTCL Hexachloroethane 
SJSO4-sso6-000 SVTCL lndeno(1,2,3-cd)Pvrene 
SJSO4-SSO6-000 svrcL ilsowhorone 
sJso4-SSO&000 SvrCL IN-Nitroso-Di-n-Prowvlamine 
SJSO4-SSO6-000 IN-Nitrosodiwhenvlamine 
SJso4-SSo6-000 INawhthalene 
SJSO4-SSO6-000 ISVTCI- /Nitrobenzene 
SJso4-ssm-000 ISVTCL ‘Pentachlorowhenol 
SJso4-sSO6-000 SVTCL ‘Phenanthrene 
sJso4-ssO&ooo SVTCL Phenol 
SJSX-sso6-000 SVTCL IPvrene 
SJSO4-SSO6-000 VCTCL / 1 , 1,l -Trichloroethane 
SJso4-sso6-OOO IVCTCL il,1,2,2-Tetrachloroethane 
Sso4-sso6-000 VCTCL (1,1,2-Trichloroethane 
SJso4-sSO6-Ooo VCTCL 11, 1 -Dichloroethane 
sJso4-sso6-000 VCTCl- ! 1,l -Dichloroethene , 
SJSOP-SSo6-000 VCTCL Il,2-Dichloroethane 
sJs&.WO- LCTCL _(1,2-Dichloroethene (total) 

-_11,2-Dichloropropane 
s?sop~~Q~o. _ 

1500001 
I 

40OOOiua/ka iB 
4OOOOiua/ka IU 
4OOOO/ua/ka IU 
40000iua/ka !U 
4OOOGua/ka IU 
40OOOiua/ka IU 
40OOOiua/ka iu 
40OOOiua/ka IU 
4OOOOiua/ka /U 
4OOCOlua/ka U 
4OOOO/ua/ka U 
40OOOiualka ‘U 
40OOOiua/ka IU 
40000 ua/ka ‘U 
4OOOOua/ka U 
4OOOOua/ka U 
POOfXIua/ka U 
40000 ua/ka U 
4OOOOua/ka U __ 
40OOOua/ka U 
4OOOOua/ka U 
40000ua/ka U 

1OOOOO ua/ka U 
I 40000 ua/ka ‘U 
I 40000 ualka U 

4OOOOua/ka U 
lO’ua/ka U 
10 ua/ka U 
1Oualka iu 

sJsp4~sso&.~ ._.._ 
.sJso&~sQ~:~o _ _ __ 
.sJsoP,sso6-o~. .._. _ I\/CTCl. _. Chloroethane 
.sJso4-sso6-ooq.. - __. - _.__ jKTCL.. _ Chloroform 
S?SC!!:sS96-oOO I .L.--.&CXCC ____ Chloromethane 
.SJS44~SSQcWOO ..__. --.!v_cCL_ jcis-1.3-Dichloropropene . 
.3.&.04-ssos-00~.~ __ ._ dma __ -1 Dtbromochloromethane.. _ 
SJW:SSO6-POO. ._ _.. ._\VCTCl. ._ IEthvlbenzene 

,’ --~ .SJSOtlXXI&OOO __._ _ -..iVCTCL. .1MethvleneChloride I 
SJSOP-SSO6-000 i+?TCl. lStvrene 

qJcl/ka.- u --.- __--- ._ 
-. 1.. _ .- lO'ua/ka. -'U __ - _ 

-. -. ._. 10 Wm.-- u . . . - - 

- .__. !Oua/k-. Y.---.. 

! ____ .-- _!O!ua/ka JJ ~.. - 
-. _ .48/--- ._ ;gj;a/p .!B - 

CT/ a iu 

_ 7124197 
_ 7124197 
_ 7124197 
_ 7/24/97 
_ 7124197 
_ 7124197 
_ 7/24/97 
_ 7124197 
_ 7124197 
_ 7124197 
_ 7/24/97 
_ 7124197 
_ 7124197 
_ 7124197 
_ 7/24/97 
_ 7124197 
_ 7124197 

7/24/97 
_ 7124197 
_ 7124197 
_ 7124197 

- 
7/24/97 
7124197 

_ 7/24/97 
_ 7/a/97 
_ 7/8/97 
__ 7/8/97 
_ 7/8/97 
__ 7/8/97 
_ 7/8/97 
__ __ ?/8/9_iI 
._ .-7/8/47 

..7/8/ 97 

.7/a/97 
_ _ _ 7/a/97 

. 7/a/97 
7/8/97 

.1 .-uw 
-_ . ..7/8/?7 
.__..... 718197 
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SamDie ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit I Units IDVQuafl Date Anal 
SJso4-SSo6-000 IVCTCL lTetrachloroethene / lO.ua/ka iU : 

I 7/a/97. 
iVCTCL iToluene li SJso4-sso6OOo lOiua/ka ‘J : 778797, 

S.Jso4-SSo6-OOO iVCTCL iTotal Xvlenes TO.ua/ka iU i 7/a/97 

SJso4-sso6-000 IVCTCL iTrons- 1 .3-Dichlororxocene i lOua/ka :U I 778797 
SJSO4-sxk5-OOO IVCTCL /Trichloroethene 

I 
I lO:ua/ka ;U i 7iat97 

SJSO4-SSO6-000 IVCTCL !Vinvl Chloride ! I lO,ua/ka iU i 7/a/97 
SJsO4-sSO7-000 ICTOTP ITotal Phoschorous (as P) j i i .ai 1,2!ma/ka 711at97 
SJso4-SSo7-000 IMCYAN IAluminum 65501 6.75rma/ka j 7/l l/97 
SJSO4-SSO7-000 IMCYAN IAntimonv 

,’ I 0.31 ima/ka LJ 7116197 
SJso4-sso7-000 IMCYAN /Arsenic 1.91 0,4Gma/ka I ! 7116197 
SJso4-sso7-Oc0 IMCYAN iBarium T9.4i 0.3limalka !J : 7/l l/97 
SJso4-sso7-000 IMCYAN iBeryllium O.l5ima/ka iU 7/T 1 I97 
SJso4-sso7-000 iMCYAN Cadmium 0.09/ O.OB/ma/ka IJ I 

7116197 
SJSO4-sso7-000 IMCYAN Calcium 998 13.35!ma/ka / i 7/l 1 I97 
.sJSO4-sso7-000 iMCYAN Chromium 7.2 1.07imalka 1 I 7/l 1197 
SJso4-sso7-OGO IMcYAN cobott 1.23!ma/ka IU I 

7/l l/97 
SJso4-sso7-000 IMcYAN Coccer 7 

~MCYAN Cvanide 
0.92!ma/ka 1 ! 7/l 1 I97 

SJso4-SSO7-000 0.51 Ima/ka ‘U 7/a/97 
SK&sso7-000 MCYAN Iron 2920’ 2.61 ima/ka 7111197 

SJSO4-sso7-000 MCYAN Lead 19.4 O.ldma/ka 7116197 
SJSO4-sso7-000 .MCYAN Moanesium 744i 27.77imaIka ,J 7/l l/97 
SJso4-SSo7-000 MCYAN Manaanese 3a.6! 0.31 /ma/ka i 7/l 1 I97 
SJsO4-sso7-000 iMCYAN Mercurv 0.06 O.O5/ma/ka J 7/l 5197 
SJso4-sSO7-000 IMcYAN Nickel 3.7 1.07imaIka J 7/l l/97 
SJSO4-sSO7-000 \MCYAN Potassium 393 34.061malka J 7/l T/97 
SJso4-sso7-000 IMcYAN Selenium 0.46 ma/ka U 7/ 16197 
SJSOO-ss07-000 IMCYAN Silver 0.29) 0.1 S.ma/ka B 7/16/97. 
SJSO4-sso7-000 IMCYAN Sodium 49.41 8.9ma/ka B 7/T 1197 
SJSO4-sso7-000 IMCYAN Thallium 0.31 ma/ka U 7116197 
SJSO4-SSo7-ooo IMCYAN Vanadium 11.21 1.38ima/ka 7/11197 
SJso4-sso7-000 IMCYAN Zinc 

1 
26.4/ 0,77ima/ka 1 7/l 1 I97 

SJSOP-sso7-000 iPSPCB 4,4’-DDD I 3.4iualka IU 7127197 
SJso4-sso7-000 iPSPCB 4.4-DDE I 3.4’ualka IU ’ 7/27/97 
SJSO4-sso7-000 IPSPCB 4,4’-DDT 

I 
I j 3.4 ua/ka iu 7/27/97 

SJso4-SSo7-000 IPSPCB Al&in 1 I 1.7ualka /U 7/27/97 
SJSO4-SSo7-000 .PSPCB abha-BHC I 1.7 ua/ka IU 7/27/97 
S.J.s04-SSo7-000 PSPCB labha-Chlordane 1,7ua/ka U 7/27/97. 
SJso4-sSO7-000 PSPCB IAroclor-1016 34ualka U 7127197. 
SJSO4-SSO7-000 PSPCB Aroclor-1221 69ua/ka U 7127197 
S.JSO4-sso7-000 PSPCB Aroclor-1232 34ualka U 7127197. 
SJSO4-SSo7-000 PSPCB Aroclor- 1242 34ualka U 7/27/97- 

.SJS04S07400--- ._____ !?SPGa._- Aroclor- 1248 .__._ -- .____._ 34 ua/kn.-- u. -. -- __ .?/27/?? 
S.JSO4-SSO7,oOO .._ _ _ ~TPCJ __ Aroclor- 1254 -I -. _ _._ 7~2.7197 

.- - .7/27/Z 
- __. 2/?71P? 

w04~Ss.07-.000.. __ ____ I/27/97 
/ 

SJSWsso7-000 ___._ 
SJSO4-SSO7-000 __ 
SJS.O4-SSO7$OO... __._ 

SJSO4:SSO7-000 
.SJSO4-SSO7-000 

i 
sJso4-.sso?:ooo --. dWCC-.- 1!2Dichlo!obenzene .I 
SJSO4-SSO7-000 SVTCL i 1,3-Dichlorobenzene 
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Sample ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Date Anal 
SJSO4-SSo7-000 !SvrCL i 1,4-Dichlorobenzene 340.ua/ka iU 7/23/97 
SJso4-sso7-000 fSvrCL 12,2’-oxvbiscl-Chiorooropone i 340.uo/ka iU 7123197 
SJSO4-SSO7-000 ISVTCL :2,4,5Trichlorophenol i I B!Xua/ka ;lJ 7123197 
SJSO4-SSO7-000 isvrcL i2.P,6-Trichlorophenol / 340ua/ko U 7123197 
SJSO4-SSO7-000 /Sv-rCL 12.4-Dichlorophenol I I 340;ua/ka !U : 7/23/97 
SJSO4-sso7-000 ISVTCL i2,4-Dimethvlphenol ! 340ua/ka iU : 7/23/97 
SJSO4-sSO7-000 iSACt /2,4-Dinitrophenol I 85O;uo/ka IU 7123197 
sJso4-sso7-000 ISvrCL i2,4-Dinitrotoluene ! ! 340iualka iU 7123197 
SJso4-SSO7-OGO ISVTCL !2.6-Dinitrotoluene ’ 340iua/ka iU j 7123197 
SJSO4-SSO7-000 @ACL 12-Chloronophtholene 1 340iua/ka ill ’ 7123197 
SJSO4-SSO7-000 SVTCL /2-Chlorophenol 340;ua/kr( IU j 7123197 
SJso4-sSO7-000 SVTCL /2-MethvlnoDhtholene 340iua/ka /U j 
SJSO4-sso7-000 SvrCL /2-Methvlphenol 34Oiualka !U 

7/23/97- 
I 7123197 

SJSO4-SSO7-000 SVTCL 2-Nitrooniline 85Oiua/ka IU I 7123197 
SJso4-SSo7-000 SvrCL 2-Nitrophenol 340/ua/ka IU I 7123197 
SJso4-SSo7-000 SVTCL 3,3’-Dichlorobenzidine 340iua/ka ‘U j 7123197 
SJSO4-SSO7-000 SVTCL 3-Nitrooniline 85Oiua/ka U I 7123197 
SJSOO-sSO7-Owl SVTCL /4.6-Dinitro-2-Methvlphenol 85Olua/ka U 1 7123197 
SJSO4-s507-000 SvrCL ‘4-Bromophenvl phenvlether 340lua/ka U ! 7123197 
SJSO4-sso7-000 SvrCL 4-Chloro-3-Methvlphenol 340iua/ka U 7i23/97 
SJSO4-SSO7-000 SVTCL 4-Chlorooniline 34Oiualka U ! 7123197 
SJso4-sso7-000 SVTCL 14-Chiorophenvl-phenvlether 340iuaIka U 7123197 
SJso4-sSO7-000 SVTCL t4-Methvlphenol 340ualka U 7123197. 
SJSO4-SSO7-OCKI SVTCL IP-Nitrooniline 850uafka U 7/23/97 
SJSOP-sSO7-000 i3frcL /4-Nitrophenol 85OuaIka U 7123197 
SJSO4-sSO7-000 SVTCL /Acenophthene 54 34OuaIka J 7123197 
SJSO4-SSO7-000 SvrCL IAcenophthvlene 

IAnthrocene 
340uafka ‘U 1 7123197 

SJSO4-sSO7-000 SVTCL 74 340uo/ka J 7/23/97. 
SJSO4-SSO7-000 IWCL lBenzo(o)Anthrocene 1801 340’ualka J 7123197 
SJso4-SSo7-000 ISVrCL IBenzo(oY%rene 1701 340 uafka J 7123197 
SJSOP-SSO7-000 SVTCL iBenzo(bXluoranthene 350! 34Oualko 1 __ 7123197. 
SJSO4-SSO7-000 SVTCL IBenzoca, h. i)Pervlene 100 340’ualka J 7/ 23197 
SJso4-x07-000 SVTCL iBenzo(k)Fluoronthene 120 34Oua/ka J ! 7123197 
S&04-sso7-000 SVTCL iBis(2-chloroethoxv>Methone 340ua/ko U 7123197 
SJSM-SSo7-000 SVTCL jBis(2-chloroethvl)Ether I 340 ua/ka ‘U 7/23/97 
SJSO4-SSO7-000 isvn. IBis(2-EthvlhexvlIPhtholote 16001 340uofka B 7123197 
SJSO4-SSO7-000 ISVTCL ‘Butvlbenzvlphtholote 35 34Oiualko J 7123197 
SJSO4-sSO7-000 isvm. Corbozole 53’ 340 ua/ka ‘J 7/23/97~ 
SJSO4-sso7-000 SVTCL Chrvsene 170 340,uo/ka J 7/23/97 
SJSO4-SSo7-000 SVTCL Di-n-ButvlDhtholote 340ua/ka U 7123197 
SJso4-sSO7-000 SVTCL /Di-n-O&l Phtholote 340ua/ku U 7/23/97 

.sJso4~ss:~.. ___ SH.!C&..-.. Di~nzCo,.~~Ao~~~~ceoe-.~ ._--- _-_ -.. ___ _ _. 34quaLka.. __ u ..- ___ 7/W!?? 

,, ‘ “C 

SJSO4-SSO7-000 
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SamDIe ID 
SJSo4-SSo7-000 
SJso4-sSO7-000 
SJSO4-SSO7-000 
SJSO4-SSO7-000 
SJSO4-ss07-000 
SJSO4-sso7-000 
SJSo4-ss07-000 
SJSWSSO7-000 
SJSO4-SSO7-000 
SJSO4-SSO7-000 
S&04-sSO7-000 
SJso4-sso7-000 
SJSOP-sso7-000 
S&04-sso7-000 
SJso4-sso7-000 
SJSO4-SSO7-000 
SJSo4-sso7-000 
sJso4-SSo7-000 
SJso4-SSo7-000 
SJSO4-SSO7-000 
SJso4-sso7-000 
SJso4-sso7-000 
SJSO4-SSo7-OOU 
SJSO4-ss07-000 
SJso4-SSo7-000 
SJso4-sso7-000 
SJSO4-SSo7-000 
SJso4-sso7-000 
SJSO4-SSO7-000 
SJso4-SSo7-000 
SJSO4-SSO7-000 
SJSO4-SSO7-000 
sJso4-sso8-ooo 
sJso4-ssoa-000 
SJSo4-ssoa-000 
SJSO4-SSO8-000 
SJSO4-SSO8-000 
SJSO4-SSO8-000 
SJSO4-SSO8-CKKI 
SJSO4-SSO8-000 
SJSO4-SSO8-000 

_SJSQ@S@j-000 

1 Analvsis 1 Chemical 1 Result 1 Det limit 1 Units IDV QualI Date Anal 

IVCTCL II, 1,2,2-Tetrachloroethane IO:ua/ka U 718197 
iVCTCL 11, 1,2-Trichloroethane / I 1 O:ua/ka %J 
:VCTCL Il. I-Dichloroethane 

7/a/97 
I 10 ua/ka iU 

iVCTCL i 1.1 -Dichloroethene 
7/a/97 

I lO.ua/ka iU 
iVCTCL / 1,2-Dichloroethane 

7/a/97 
! 

/VCTCL 
I 

lO:ua/ka ,lJ j 778197 
Il,2-Dichloroethene (total) ’ / lO.ua/ka iU 

[VCTCL I1.2-Dichloropropane 
f 7/a/97 

1 Olua/ka iU ’ 718197 
12-Butanone 

I 
lOiua/ka IU : 

i2-Hexanone ’ 
718197 

I lOiua/ka ‘U 7/B/97 
VCTCL I4-Methvl-2-Pentanone 1 Oiua/ka IU I 

VCTCL /Acetone 141 lOiua/ka !J / 
7/a/97 

/Benzene ] lOjua/ka iU / 
718197. 

VCTCL 718197. 
VCTCL /Bromodichloromethane 1 Oua/ka /U 718197. 
VCTCL Bromoform lOua/ka IU 
VCTCL Bromomethane lOiua/ka iu 

718197 
I 718197 

VCTCL Carbon Disulfide lO!ua/ka iU 7/8/97 
VCTCL Carbon Tetrachloride lOiua/ka IU I 710197 
VCTCL Chlorobenzene lO,ua/ka U 7/a/97 
VCTCL /Chloroethane lOlua/ka U I 718197 
VCTCL IChloroform lOlua/ka U 
VCTCL ‘Chloromethane 

7/a/97 
lOiua/ka U 718197 

VCTCL cis-1,3-Dichloropropene ltiua/ka U 7/B/97 
VCTCL Dibromochloromethane lOua/ka U 7/8/97 
VCTCL Ethvlbenzene lOua/ka U / 718197 
VCTCL IMethvlene Chloride 28 lOua/ka B 718197. 
VCTCL Stvrene lOua/ka U 718197 
VCTCL ‘Tetrachloroethene lO’ua/ka U 718197 
VCTCL Toluene lOua/ka U I 718197 
iVCTCL iTotal Xvienes lOua/ka U 

iTrans-1,3-Dichloropropene 
718197 

VCTCL 10ualka IU 7/a/97 
VCTCL iTrichloroethene lOlua/ka U 7/a/97 
VCTCL IVinvl Chloride lO’ua/ka U 
‘CTOTP 

718197 
iTotal Phosphorous (as P) 2.3 1.3 ma/ka 77Tai97 

MCYAN IAluminum 4990 7.93 ma/ka 7/l l/97 
‘MCYAN /Antimonv 2.3 0.36 ma/ka J 7116197 
MCYAN iArsenic 5.3 0.54ma/ka 7116197 
MCYAN /Barium 63 0.36 ma/ka 
MCYAN IBervllium 

7/l l/97. 
0.18 ma/ka U 7/l l/97 

MCYAN ‘Cadmium 0.88 0.09 ma/ka J 7116197. 
MCYAN Calcium 4210 15.67 ma/ka 7/l l/97 
MCYAN Chromium 52.4 1.26 ma/ka 7/l l/97 
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SamDIe ID 
SJSO4-SSO8-000 
SJSO4-SSO8-000 
SJSO4-SSO8-000 
SJSO4-SSO8-000 
SJSO4-SSO8-000 
SJSO4-SSO8-000 
SJSOO-SSO8-000 

1 Analysis 1 Chemical 
IPSPCB iabha-Chiordone 
IPSPCB (Aroclor-1016 
!PSPCB jArodor- 122 1 
iPSPCB IAroclor-1232 
tPSPCB /Aroclor-1242 
IPSPCB IAroclor-1248 
IPSPCB IAroclor-12.54 

1 Result 1 Det Limit 1 Units IDV Qua11 Date Anal 
42: 9!ua/ka 7127197 

, 170dko iU 1 7/27/97 
! 35O:udka IU ; 7127197 

! , 170:ua/ka XJ 7/27/97 
I ! 170;ua/ka NJ i 7/27/97 
I 170;ua/ka iU r 7/27/97 
I I 170iualka !lJ I 7127197 

SJSO4-SSo&-o~~ _ 
sJ.sc&l~~~@3,0ocJ 
SJSO4-SSO8-000 

. ..“. 
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SamDIe ID 
SJSO4-SSO8-000 
SJSO4-SSO8-000 
SJSO4-SSO8-000 
S&04-SSO8-000 
SJSO4-SSO8-000 
SJSO4-SSO8-000 
SJSO4-SSO8-000 
SJSO4-SSO8-000 

1 Analvsis 1 Chemical I Result 1 Det Limit 1 Units IDV Qua11 Date Anal 
EWTCL !Carbazole 1700:ua/ka ;U 7/21/97 .- 
ISVTCL ichrvsene 1200 1700;uo/ka iJ J/21/97 
isv-ra iDi-n-Butvlohtholate ! 1700iua/k0 U 7/21/97 
ISVTCL iDi-n-Octvl Phthalate i I 1700,ua/ko !U i 
ISVTCL /Dibenz(a,h)Anthrocene ! 

712 l/97. 
I 1700iuo/ka iU I 7J21 I97 

ik3m !Dibenzofuran / 1700:uo/ko IU : 7J21 I97 
iSVTCL !DiethvlDhthalate 6lOi 1700ua/ka iJ 
isvrcL 

7/21/97. 
IDimethvl Phthalate I / 1700;uo/ko IU 712 l/97 

SJSOd-SSO8-000 ‘SVTCL ,Fluoronthene ’ 
SJSO4-SSO8-000 sV-TcL Fluorene 
SJSO4-SSO8-000 SVTCL Hexachlorobenzene 
SJSO4-SSO8-OKI SVTCL IHexachlorobutadiene 
SJSOP-SSO8-000 ISVTCL ‘Hexochlorocvcloroentadien 
SJSO4-SSO8-000 ISVTCL Hexachloroethane 
SJSO4-SSOB-000 ISVTCL Indeno(l.2.9cd)Pvrene 
SJSOd-SSO8-000 ISVTCL lsoohorone 
SJSO4-SSO8-Ooo ISVTCL N-Nitroso-Di-n-Pro&amine 
S&04-SSO8-000 ‘SVTCL N-NitrosodiDhenvlomine 
SJSOd-SSO8-000 SVTCL !Naohthcilene 
SJSO4-SSO8-000 SVTCL Nitrobenzene 
SJSO4-SSO8-000 SV-TCL Pentachlorophenot 
SJSO4-SSO8-000 SVTCL Phenanthrene 
SJSO4-SSO8-000 SVTCL Phenol 
5X04-SSO8-000 SVTCL Pvrene 
SJSO4-SSO8-000 VCTCL l,l,l-Trichloroethane 
SJSO4-SSO8-000 VCTCL 1,1,2,2-Tetrachloroethane 
SJSO4-SSO8-Ooo VCTCL 1,1.2-Trichloroethone 
SJSO4-SSO8-000 VCTCL 1,l -Dichloroethone 
SJSO4-SSO8-000 VCTCL 1,l -Dichloroethene 
SJSOP-SSO8-000 VCTCL 1,2-Dichloroethane 
SJSO4-SSO8-000 /VCTCL 1,2-Dichloroethene (total) 
SJSO4-SSO8-000 !VCTCL 1,2-Dichloroorobane 
SJSO4-SSO8-000 IVCTCL 2-Butanone 
5X04-SSO8-000 ‘VCTCL 2-Hexanone 
SJSOP-SSO8-000 VCTCL 4-Methvl-2-Pentanone 
SJ.SO4-SSO8-000 VCTCL Acetone 
SJSM-ssoFmoo VCTCL Benzene 
SJSO4-SSO8-000 VCTCL Bromodichloromethane 
SJSO4-SSO8-000 VCTCL Bromoform 
SJSM-SSO8-000 VCTCL Bromomethane 
SJSO4-SSO8-000 VCTCL Carbon Disulfide 
3.!W&S&Q~ __ VCTCL .Carbpn Tetmchtoride _._ 

sJSQ4-ssO8,00~.~ 

.%S04-SS09:~00.. _ _-.. .__ ..-. __._ 
~&SSO9-000 -. - ..- ..~_ h?GXA& hrsenic _._. -.- - ._ _. 
SJSO4-SSO9-000 IMCYAN IBarium 

Page 128 



CT0 27 Sites 3 and 4 Analytical Data 2/2/98 

,,” aL 

. . -_ 

SamDIe ID 1 Analvsis 1 Chemical 1 Result 1 Det limit 1 Units IDV QuaI [3ate.Anal 
.SJSO4-SSO9-000 iMCYAN IBervllium 0.19: O.T7:mo/ka :J 7/l l/97 
SJso4-SSo9-000 IMCYAN kCodmium ! 0.42! O.OBlma/ka !J $ 7/16/97 
SJSO4-sSo9-000 IMCYAN ICalcium I 27101 1463:malka 7/l l/97 
SJso4-ss09-000 iMCYAN /Chromium 33.31 l.lB:ma/ka : 7/l l/97 
SJso4-sso9-000 /MCYAN ICobatt 3.41 1.35ima/ko IJ ’ 7/l l/97 
SJso4-sSO9-000 iMCYAN /Copper 1921 l.Olima/ka ’ 7/l l/97 
SJSO4-SSO9-000 ~MCYAN ICvanide 

158oOj 
052rmo/ka !U 7/B/97 

SJso4-SSo9-000 IMCYAN Iron 2.86!ma/ka i i 7/l l/97 
SJSO4-sso9-000 IMCYAN Lead .’ 181’ O.l‘limo/ka 1 : 7116197 
SJSO4-SSO9-000 ‘MCYAN Maanesium 1030 3044\mo/kcr ! : 7/l 1 I97 
SJsO4-ss09-000 ‘MCYAN IManoanese 136 0.34!ma/ka I I 

7/l l/97 
SJsO4-sso9-000 MCYAN [Mercurv 0.52 O.O5ima/ka / j 7/ 15197 
SJSO4-sso9-O@l MCYAN /Nickel 25.2 l.lBima/ka 1 I 7/l l/97 
SJso4-sSO9-000 MCYAN IPotassium 791 37.34Ima/ka 1 i 7/11/97 
sJso4-sso9-ooo MCYAN Selenium 0.5lmalka IU 7/16/97 
SJSO4-SSO9-Gil0 IMCYAN Silver 0.45 O.l7lma/ka S 

/ 
7/16/97 

SJso4-sso9-000 MCYAN Sodium 79.6 9.75/ma/ka ‘I3 1 7/l l/97 
SJSO4-SSo9-000 MCYAN Thallium 0.66 034ma/ko B I 7116197 
SJSO4-SS09-000 MCYAN /Vanadium 60.3’ 1.51 ma/ko / 7/l 1 I97 
SJso4-sso9-000 MCYAN /Zinc I 269 0.84 ma/ka I 7/l l/97 
SJ%J4-sSO9-000 IPSPCB 1 4.4’-DDD I 4.3 34ua/ka J ! 7/28/97 
sJso4-sso9-000 IPSPCB I4.4’-DDE 9.8 3.4’uafka J 7/28/97 
sJso4-sso9-000 IPSPCB 14,4’-DDT 21 3.4ualka J 7128197 
SJSO4-SSo9-000 [PSPCB IAIdrin 1.7ualka ‘U 7/28/97 
SJSO4-SSO9-OCO PSPCB laIDha-BHC 1.7 ualka U 7/28/97 
SJso4-SSo9-000 PSPCB /alpha-Chlordane 3.6 7/28/97 
.sJso4-sso9-000 PSPCB Aroclor-1016 7/28/97 
SJso4-sso9-000 PSPCB Aroclor-1221 69ua/ka U _ 1 7/28/97 
SJSOP-sSO9-000 IPSPCB Aroclor- 1232 34unlka U 7128197 
SJm-sso9-000 IPSPCB IAroclor-1242 34uo/ka U I 7128197 
SJso4-SSo9-000 iPSPCB IAroclor-1248 34’ualka U ! 7/28/97 
SJSo4-SSo9-000 !PSPCB IAroclor- 1254 I 34iuo/ka U 7128197 
SJSO4-SSO9-000 IPSPCB ’ IAroclor-1260 37 34uo/ka IJ I 7/28/97 
SJSO4-SSo9-000 IPSPCB Ibeta-BHC I 1.7ua/ko U 7/28/97 
SJSO4-sSO9-000 IPSPCB (delta-BHC 

I 
1.7uo/ko U 7128197 

sJso4-sso9-000 IPSPCB iDieldrin 6.4 3.4ua/ka J 7128197 
SJso4-sso9-000 !PSPCB jEndosulfan I 1 1.7lualka U 7/28/97 
SJsckl-sSO9-000 iPSPCB iEndosulfan II ) 3.4’ua/ka U 7128197, 
SJSO4-SSO9-000 PSPCB [Endosulfan Sulfate 

I 
3.4 uo/ka :U 7/28/97 

X04-sso9-OGO PSPCB IEndrin 3.4 ua/ka /U 7/28/97 
SJsO4-sso9-000 PSPCB IEndrin Aldehvde 3.4 ua/ko !U 7128197 
sJspe,SS_ofi,q.O~ ._ __. PSPCB ]Endrin.Ketone. 
.SJsO4:~~040!~ -.-_SSPCS taamma-BHC 

-3.4 uo/kst __ .IU ..-. .7LW?7 

.._ -.-.!.7iua/kn _. J 

&!SQ4$09,OOQ. _ _ 
-~sQ4.?Jso9rOOo 
S.Jsp4~sSo9-ooq .-. ISvTCl. 
SJS@l-SSO9,OOO. 
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SamDie ID 1 Analysis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qua1 I Date Anat 
SJSO4-SSO9-000 WrCL 12-Methvlohenol I 1700iua/ka :U 7/21/97 
SJSWSSo9-000 lsvrcL 12-Nitroaniline I I 4300jua/ka IJ .I 7121197 
SJso4-sso9-000 i2-Nitroahenol I I 1700:ua/ka XJ I 7/21 I97 
S&04-SSO9-000 13,3’-Dichlorobenzidine ! I 17OOua/ka ;U : 

! 
7121197 

SJSO4-sSo9-000 SvrCL !3-Nitroaniline 
I 4300.ua/ka IU I 7/21 I97 

SJso4-sSO9-000 SVTCL 14,6-Din&o-2-MethvlDhenol 1 4300;ua/ka !U 7/21/97 
S&04-SSO9-000 SVTCL 14-BromoDhenvl Dhenvlether ! I 1700iua/ka rU ; 7/21/97 
SJSO4-SSO9-000 SVTCL 14-Chloro-3-Methvlohenol ( I 17OO:ua/ka !U 7/21 I97 
SJSo4-ss09-000 ISvrCL 14-Chloroaniline ’ 1700iua/ka IU 7/21/97 
SJso4-sSO9-OOU ISVTCL 14-Chloroahenvl-ohenvlether 1700iua/ka IU ! 7/21/97 
SJso4-sSO9-000 ISvlCL 14-MethvlDhenol 17OOiua/ka IU 712 l/97 
SJso4-ssO9-000 SVTCL /4-Nitroaniline I 4300/ua/ka iU / 712 1 I97 
SJSO4-sso9-000 SvrCL i4-Nitroohenol I I 4300jua/ka iU I 712 l/97 
SJSO4-SSO9-000 svrcc Acenaahthene 1700&/ka !U I 

7/21 I97 
SJSO4-sso9-000 SVTCL Acenaahthvlene 17OO!ua/ka IU 7/21/97, 
SJSo4-sso9-000 SVTCL Anthracene 17OO/ua/ka iu 7/21/97 
S&04-sSO9-000 SVTCL Benzo(a)Anthracene 380 1700iua/ka IJ 7/21/97 
SJsO4-s!Xl9-000 SVTCL Benzo(a)Pvrene 2701 17OO!ua/ka IJ 

I 
7/21 I97 

SJSO4-X+09-000 SvrCL Benzo(bYluoranthene 3801 17OO/ua/ka J 7121197 
SJsO4-Sso9-000 SVTCL Benzo(a,h,i)Pervlene 2301 17OO/ualka J 7121 I97 
S&04-sso9-000 SVTCL .Benzo(k)Fluoranthene 2301 1700/ua/ka J 7121 J97 
SJso4-SSO9-000 SvrCL i&,(2-chloroethoxv)Methane 1700 ua/ka “J 7121 I97 
sJso4-sm-000 SVTCL IBis(2-chloroethvl)Ether 170O.ua/ka U 712 1 I97 
SJSO4-SSO9-000 SVTCL Bis(2-Ethvlhexvl)Phthalate 1700ua/ka U [ 7121197 
sJSO4-sSO9-000 SVTCL BulvlbenzvlDhthalate 17OOua/ka U 7/2 1 I97 
SJSo4-SSo9-000 SVTCL Carbazole 1700jua/ka U 7/Z 1 I97 
SJSo4-SSo9-000 lSvrC1 Chrvsene 440 1700 ua/ka J 712 1 I97 
SJso4-SSo9-000 ISVTCL Di-n-Butvlohthalate 1700 ua/ka U 7/z l/97 
S&04-sso9-OGfJ SVTCL Di-n-Oclyl Phthalate 1700’ua/ka U 7/21 I97 
SJsO4-sso9-000 SVTCL Dibenz(a,hIAnthracene 1700 ualka U 7121197 
SJsO4-sso9-000 ‘SVTCL IDibenzofuran 1700ua/ka U ! 7/21/97 
SJSO4-SSO9-000 SVTCL ‘DiethvlDhthalate 620 1700’ua/ka J 7/21/97 
SJSo4-ss09-000 SVTCL ‘Dimethvl Phthalate 1700iua/ka u 7/21/97 
SJSO4-SSO9-000 SVTCL ‘Fluoranthene 620 17OOjua/ka (J 7121 I97 
SJSM-sso9-000 SVTCL ‘Fluorene 17OObka U 7/21/97 
SJso4-sso9-000 svrcL Hexachlorobenzene 17COualka U 7121 I97 
SJSO4-SSO9-000 SVTCL Hexachlorobutadiene l-/OOua/ka U 7/Z l/97 
SJso4-sSo9-000 SVTCL Hexachlorocvcloaentadien 1700 ualka U 712 1 I97 
SJSO4-SSO9-000 SVTCL Hexachloroethane 17OOua/ka U 7121197 
SJso4-ssO9-000 SVTCL Indeno(l,2,3-cd)Pvrene 190 17OOua/ka J 7/21 I97 
SJsO4-SSo9-000 SVTCL lsoahorone 1700ualka U 712 1 I97 
.s?so4-SSOS-000 _.. -- .._ ______ $!!a-_N-Nitroso-Di-n-Prowlamine- -_ _.___ .____.. 1 WI ugfkct. . U. __ 

_ ___ ___._ .., 

Nitrobenzene 

SJSO4%09:OOQ _ SW-CC. __ jll.vrene 

5JSO4-.SSOSrOOO-- 
s.Jso4-ssp9~ooo~ _. _ 
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SamDIe ID 
SJSO4-sso9-000 
SJso4-SSO9-000 
SJSO4-sSO9-OCO 
SJSO4-sso9-000 
S.E04-SSo9-000 

1 Analysis 1 Chemical 
iVCTCL IBromodichloromethane 
IVCTCL iBromoform 
iVCTCL iBromomethone 
iVCTCL iCarbon Disulfide 
IVCTCL ICarbon Tetrochloride 

1 Result 1 Det Limit 1 Units IDV Qualf Date Anal 
lO.ua/ka iU 7/a/97. 
lOua/ka %J ! 7/8/97 
lO:ua/ka !U j 7/8/97 
lOua/ka ;U I 7/8/97 

i I lOua/ka IU 718197 

SJXM-SSl O-000. -.-._. _-.._ 
.sJS04,ss10rooc.~ 
.sJSO4ls~0~w~. 

.SJSO4:5Sl O-000. _. 
SJS@l-SS 1 O-000. _ 
SJSOP-ss 1 O-090. __ -.- .-.. -...-. 
.sJSo4,ss!c)-ooo _ _ 
.SJ$Q4,SS 1 o-o_&3 .____ 
SJs04-SS10-000~.~ 

? 
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SamDIe ID 
SJSO4-SWO4-000 
S&04-SWOP-000 
S&04-swo4-000 
SJsO4-swo4-000 
s&04-swo4-000 
sJso4-swo4-000 
sJsO4-.swo4-000 
sJsO4-swo4-000 
.sJsO4-swo4-OOO 

1 Analvsis 1 Chemical I Result I Det Limit I Units IDV Qua11 Date Anal 
IVCTCL !Chlorobenzene 8 1 O:ua/L IJ 7126197 
/VCTCL /Chloroethane 1 1 O.ua/L :u / 7/26/97 
IVCTCL IChloroform I I 10uafL IJ ! 7126197 
iVCTCL (Chloromethone : lO:ua/L :u 7 /26/97 
iVCTCL cis-1,3-Dichlorosroroene j 1 1 Oiua/L $J j 7/26/97 

!;;:c”: Dibromochloromethone ! lO;ua/L iu 7126197 
‘Ethvlbenzene 

I 
I 1 Oiua/L iu 7126197. 

iVCTCL !ye;;;ene Chloride 
I 
I 61 loiug/L iB i 7/26/97 

iVCTCL I tv I I lOlua/L U / 7126197 
I 7/26/97 
I 7126197 

sJsO4-SWOd-000 Tetrachloroethene lO/ua/L IU 

sJso4-SWOP-000 Toluene lOiua/L IU 
sJso4-swo4-000 VCTCL ‘Total Xvlenes lOiua/L jU 
sJso4-swo4-000 ‘+ZTCL Trons-1.3-Dichloroorooene lOlua/L IU 
!xO4-swo4-000 VCTCL Trichloroethene lOiua/L ‘u 
!xO4-swo4-000 VCTCL Vinvl Chloride lOua/L ‘u 
SJSO4-swo4-oooP ‘CALKY Atkalinitv 490 2 ma/L 
SJso4-swo4-OooP CHARD Hardness 3140 2ma/L ! 
SJso4-swo4-oOOP CHBOD ‘Bioloaical Oxvaen Demand 23 5ma/L 1 
SJso4-swo4-OOoP CHCOD Chemical Oxvaen Demand ! 495 5lma/L I 
SJso4-swo4-oooP CTDSS ITotal Dissolved Solids 17800 lo/ma/L I 
SJSO4-SWO4-OOOP CTOTP Total Phosbhorous (OS P) 0.21 O.O5’ma/L i 

ICTSSS SJSO4-swo4-oooP Total Suswnded Solids 2580 S’ma/L 
SJSO4-swo4-oooP MCYAN Aluminum 29 us/L 
SJso4-swo4-oooP MCYAN Antimony 3.7 1 us/L J 
SJSO4-swo4-oOOP MCYAN Arsenic 26.6 3 us/L 
SJSO4-swo4-oooP MCYAN Barium 1 us/L 
SJso4-swo4-oooP MCYAN Bervllium 1 us/L 
SJso4-swo4-oooP MCYAN Cadmium ! 0.5uo/L lu 
SJsO4-swo4-oooP MCYAN Calcium I 272OQO 46ua/L 1 
SJSO4-swo4-oOOP MCYAN Chromium I 63.1 4 us/L 
SJSO4-swo4-oooP MCYAN Cobalt I 43.9 3ua/L J 
SJso4-swo4-OOOP iMCYAN Goober 1791 2 us/L 
SJsO4-swO4-oOOP iMCYAN Cyanide 1 ! 5ua/L U 
SJso4-swo4-OOoP MCYAN Iron 931OOl 5 us/L 
SJSO4-SWO4-OOOP MCYAN Lead 8221 1 us/L 
SJSO4-swo4-oooP ‘MCYAN Moanesium / 5980001 45’ucyL 
SJso4-swo4-OOOP ‘MCYAN IMonaonese I 18701 1 us/L 
SJSO4-SWO4-OOOP MCYAN Mercurv I 1.2 0.1 us/L 
S.so4-swo4-OOoP MCYAN Nickel ! 64 4 us/L 
SJSO4-SWO4-OOOP MCYAN Potassium i 211000 97 us/L 
SJSO4-swo4-OOoP MCYAN Selenium 6ua/L U 
slSO~~~O~~-~OP~- .-rMG.YAN~Silver 

1 
.-. -- 

i 
1 !Jsl/L- --- u. ._ .- 

5Q70000 I -:1-x Ucll!=._~ .__ 
1 i - _._ .- .-2ua/L l.J . 

117 .___. ---A!un/L-. _ 
I 1160 - ..- .__._ --.-3;ua/c_.--..- 

0.1 WA.--u __ 
$JsoP,swpp,oogp.~ 

c 

--. 

i 

I 

ajp.hoCh!ordone 

I , -~--.-o:.lpa/L. . .._ u. 
1 .--_ -.-o.!JuML.-.. u--. 

0 05 USiL __.._ u ._ --2. - ..- __.. i 

:. !--- 

---0.03 WA ,_ _ u . ..- _ 
0 05 WL-.- u. . ..---_.. L 

l&JgLL. ____ .i!J -. -__ __. 

slSO4:SF@IGw. _ , _ _ 
- SJsO4-swo4-oOOP ._. --.. - .-- .- _ !pSPcB- --jAroclor-1254 

SJSO4:SWO~OP -. jE?CB .&wc!.or-1260 __.._. 
S+JSM,S.WO4-OOOP~ _ _ .pSPCB. ._-beta-BHC. 
s?W4SYO4~OOOPL .iPSPCB i delta-BHC ._ : .___. 
S.Jso4-swo4-oooP IPSPCB iDieldrin 

._ _ ..m!f97 
?/b/V I 
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Sample ID 1 Analysis 1 Chemical 1 Result 1 Det Limit 1 Units IDV QuaI/ I 

SJ_so4-Swo4,ooqP .. 

, 

SJXM-SWO4-OOOP ISVTCL Fluorene 

Page 137 



CT0 27 Sites 3 and 4 Anolylical Data 212198 

Sample ID 1 Analvsis 1 Chemical 1 Result 1 Det Limif 1 Units iDVQual/ Date Anal 
SJso4-swo4-oooP !SVTCL ‘Hexochlorobenzene ! lOua/L i” 7125197 .*.” 
SJso4-swo4-OOOP lSVTCL iHexochlorobutodiene I lO.ua/L 9” ’ 7/25/97 
SJso4-swO4-oooP ISVTCL jHexochlorocvclobentadien ’ I lO,ua/L u : 7/25/97 
SJSO4-swo4-oooP ISVTCL IHexochloroethone I 1 O;ua/L 3J ! 7125197 
SJSO4-swo4-OooP ISVTCL ilndeno(l.2,3-cdFvrene I I lO:ua/L ;” : 7125197 
SJso4-swo4-OOOP isvrcL ilsobhorone 

b 
1 O:ua/ L :” 7/25/97 

SJso4-swo4-OOOP isv-m IN-Nitroso-Di-n-Probvlamine / I 10 us/L :” 

SJso4-swO4-OOOP JSVTCL iN-Nitrosodibhenvlamine j 
7125197. 

lo’ua/L .u 7125197, 
SJSO4-swO4-oooP ISVTCL INabhtholene ! lO!ua/L ,U / 7/25/9? 
SJso4-swo4-oOOP ISVTCL iNitrobenzene iOilJa/L !” 7125197 
S.lSO4-swo4-OooP lsvrcL ~PentachloroDhenol 25:ualL i” 7/25/97 
SJSO4-swo4-oooP isvn iphenonthrene 1 O!UO/L i” 1 7/25/97 
SJso4-swO4-OOOP b-n IPhenol lOiua/L IU 7/25/97 
SJso4-swO4-oooP ISVTCL IPvrene lo!ua/L iu / 7/25/97 
SJSO4-swo4-OooP IVCTCL Il,l, 1 -Trichloroethone 

I 
I iO;ua/L IU 7126197 

SJso4-swo4-oooP VCTCL 11, 1,2,2-Tetrochloroethane / 10iualL iu i 7126197 
SJSO4-SWO4-OOOP VCTCL il. 1,2-Trichloroethone lOjua/L 1” j 7126197 
SJso4-swO4-OOOP VCTCL il, 1 -Dichloroethone 1 Oiua/L iu i 7126197 
SJSO4-swO4-OOOP VCTCL ! 1.1 -Dichloroethene ioiua/L Iu I 7126197 
SJsO4-swo4-oOOP VCTCL 11.2-Dichloroethane lOiua/L iU I 7/26/97 
SJSOP-SWO4-OOOP VCTCL 11,2-Dichloroethene (total) I 1 OiualL /” ; 7126197 
SJSO4-swo4-oooP VCTCL 11,2-DiChlOrODrODOne / lOiua/L u : 7126197 
SJSO4-swo4-oooP !VCTCL /2-Butonone I lOua/L ‘U 1 7/26/97 
SJso4-swo4-OOoP iVCTCL /2-Hexonone lOua/L ,U ! 7126197 
SJSO4-swO4-OOOP IVCTCL 14-Methvl-2-Pentonone / 1 O’ualL IU 1 7126197 
SJSO4-swo4-oOOP /VCTCL /Acetone 10 us/L I”J - / 7126197 
SJso4-swo4-oOOP iVCTCL IBenzene 10 us/L-JU 7126197 
SJSO4-swo4-oooP IVCTCL IBromodichloromethane lOualL IU I 7126197 
SJso4-swo4-oooP iVCTCL /Bromoform lO/ua/L ‘U i 7/26/97 
SJso4-swo4-OooP IVCTCL iBromomethane lOua/L U .j-. 7/26/97 
SJSO4-swO4-OOoP IVCTCL Carbon Disulfide I 10 us/L ‘” i- 7/26/97 
SJs04-sw04-000P iVCTCL /Carbon Tetrochloride 10’ualL U i 7126197 
SJso4-swO4-oooP iVCTCL Chlorobenzene 1OlucllL u i- 7126197 
SJSO4-swo4-oOOP ‘VCTCL Chloroethane 1O’uolL IU i 7126197 
SJsO4-swo4-oOOP VCTCL /Chloroform lOualL IU 7/26/97 
SJSO4-SWO4-OOOP VCTCL iChloromethone lOua/L fU I 7/26/97 
SJSO4-swO4-oOOP VCTCL !cis-1,3-Dichlorobrobene lOua/L U 7126197 
SJSO4-swo4-oOOP VCTCL IDibromochloromethone lOua/L U / 7/26/97 
SJSO4-swo4-OOoP VCTCL IEthylbenzene lOua/L U 7126197 
SJsO4-swo4-OooP VCTCL iMethvlene Chloride 6 lOua/L B 7/26/97 
SJso4-swO4-oOOP VCTCL iStvrene lOuo/L u 7/26/97- 
SSkSWQ4:.WP_._ AKZX iTetro.chloroethene . .._. -. ._--..--..-- lOuall. . “. 7/2&!9? 
~~~04O~OP~ _ IYCU _lToluene _ ___ - .- __.,._ -_ ._______ -.lO!ua/L .__.._.. U 
.SJ.So4-Swotl:Q~P- 

1 -- :.?f26/?7 

5L!s~o4mP 
S-EQ4~S.W_04:~00P ..~ 

-. 1 :.;;;:;:; 

7126197 
SJso4-swO4-oOOP I 7/26/97 
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Sample ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units \DV Qua11 
SJSO3-GWl D-002 tCTOTP ITotal Phosphorous (OS PI 0.561 O.lS;mo/L j 

SJSO3-GWl D-002 IMCYAN IAluminum 48.41 29iuolL !B 
SJSOS-GW 1 D-002 iMCYAN IAntimonv I 1.7lUQlL iu 

SJSO3-GWlD-002 IMCYAN /Arsenic I ! 3.2iuo/L iU 
SJSO5GW 1 D-002 IMCVAN IBarium 21.71 liuo/L /J 
S&03-GW 1 D-002 iMCVAN /Bervllium 

I 
0.58jua/L IU 

SJSOJ-GWl D-002 
SJSO3-GWl D-002 
.SJSO3-GW 1 D-002 
SJSO3-GWl D-002 

IMCVAN lCadmium 
iMCYAN kIolcium 
IMCVAN jChromium 

0.4iua/L !U 
46iua/L ! 

4.6iuo/L IU 

. . -.. 

SJSO3-GW 1 D-002 
SJSO3-GW 1 D-002 
SJSOS-GW 1 D-002 
SJSOJ-GWl D-002 
SJSO3-GWl D-002 
SJ.503GWl D-002 
S&03-GW 1 D-002 
SJSO3-GWl D-002 
SJSO3-GWl D-002 
SJSO3-GWl D-002 
SJSO3-GW 1 D-002 
S&03-GWl D-002 
SJSOJ-GW 1 D-002 
SJSO3-GW 1 D-002 
SJSOJ-GWl D-002 
SJSO%GW 1 D-002 

MCVAN Manaonese 
MCYAN Mercuw 
MCVAN Nickel 
MCYAN Potassium 
MCVAN Selenium 
MCYAN Silver 
MCYAN Sodium 
MCYAN Thallium 
MCVAN Vanadium 
MCVAN Zinc 
PSPCB 4.4’-DDD 
PSPCB 4,4’-DDE 
PSPCB 4/l’-DDT 
PSPCB Aldrin 
PSPCB olpho-BHC 
PSPCB alpha-Chlordone 

SJSO3-GW 1 D-002 IPSPCB 
IPSPCB 

jAroclor- 1254 
SJSO3-GW 1 D-002 Arocior-1260 
SJSO3-GW 1 D-002 IPSPCB beta-BHC 
.SJSO3-GW 1 D-002 /PSPCB delta-BHC 
.SJSO3-GW 1 D-002 PSPCB Dieldrin 
SJSO3-GW 1 DBO2 PSPCB Endosulfon I -.___-_- -. ..-.-._-.. .._ - 
.S&Q33r!!.D,902, _ .-ES!ZB~~ __ _. _ _ Endosulfonll._.._ _ ._ _ 
__-_..-_-. -._-.--.PSPGB. SJSO3-GW 1 D-002 Endosulfon Sulfate _. -.-.- -- ..-- ..____. 
_S~~~~~lD-00?.-...-PSPCB_. -.- _._. - .- -... Endrin __ - __. 
.sJa3:Gw1D-o02 ___. .EPm 
SJSOJ-GWlD-002 - -..-- -.. --..-. . 

S&03-GW 1 D-002 ISVTCL -. .---_.-_ -_ .._- .--__-- __.____ 

.S.!!Q3GWl.D-002 _ $VTCL 
12 4 5~Tric.hlor9p.h.enroL _.: f I J 

- -. .___ /?,4,6-Trich!oro~henol __ 
.sJSOZGW l.!?-002 ISVTCL -.. - ._ ---. 12d-Dlc_hl.or.o~he.nol 
SJSOJ-GW 1 D-002 !SvTCL 

-: ] .._ _...__._ i-- -. ._ _ - 1 Oiw/L. -.IU 
t2,4-Dimethvlphenol I I l&o/L Iu 

ii/la/97 
1 l/26/97 

1 11/26/97. 
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CT0 27 Site 3 and 4 Round 2 Groundwater Sampling Analytical Data 212198 

Hexachlor@enzene 

SJSOS-GWl D- 

S.JSO&QV].D:OO~~.. _. 
SJSOJ-GW 1 D-002-- 1 -Dichloroethane 
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CT0 27 Site 3 and 4 Round 2 Groundwater Sampling Analytical Data 2/2/98 

/A; 

SamDie ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit I Units IDV Qua11 Date Anat 
SJS03-GW 1 D-002 iVCLOW ‘1,2-Dibromoethone l~UO/L IU / 11/11/97 
S&03-GW 1 D-002 iVCLOW 1,2-Dichlorobenzene 

IVCLOW .1,2-Dichloroethane : 
l:ua/L IU 1 11/11/97 

SJSOS-GW 1 D-002 I l!ua/L iu i 11111197 

.$&03SNl D-402L 
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CT0 27 Site 3 and 4 Round 2 Groundwoter Sampling Analflical Dato 2,2,98 

SamDIe ID 
SJSOJ-GWl S-002 
SJSO3-GWl S-002 
S&03-GWl S-002 
SJSO3-GWl SO02 
SJSO3-GWl S-002 
SJSO3-GW 1 S-002 

S&03-GW 1 S-002 
SJSO3-GWl S-002 
SJSOJ-GW 1 S-002 

SJSO3-GW 1 S-002 
S&03-GWlS-002 
.SJSO3-GWl S-002 
SJSO3-GWl S-002 
SJSO3-GW 1 S-002 
.SJSO3-GW 1 S-002 

SJSO3-GW 1 S-002 
SJSOJ-GW 1 S-002 
SJSO3-GW 1 S-002 
SJSO3-GWlS-002 
SJSOJ-GW 1 S-002 
S&03-GWl S-002 
SJSW-GW 1 S-002 

1 Analvsis I Chemical 
IMCYAN /Cadmium 
IMCYAN Calcium 
IMCYAN lChromium 
IMCYAN Cobalt 
IMCYAN .Copper 
MCYAN Cvanide 

MCYAN Iron 
‘MCYAN /Lead 
IMCYAN Maanesium 
IMCYAN Monaanese 
MCYAN Mercurv 
MCYAN Nickel 
MCYAN Potassium 
MCYAN Selenium 
MCYAN Silver 

MCYAN Sodium 
MCYAN Thallium 
MCYAN Vanadium 
MCYAN Zinc 
PSPCB 4.4’-DDD 
PSPCB 4,4-DDE 
PSPCB 4,4’-DDT 

I Result I Det Limit I Units IDV QUCJI] Date Anal 
! o.&JCl,L IU 11,18,97 

I 
92oooi 46&/L : 11,26,97 

I 12i 4lua/L !B I 11,26/97 
8.8: 3iua,L iJ 
6.31 

i 1 l/26/97. 
2lua,L IJ 1 1 l/26/97 

I &a/L IU / 11/12/97 

262oOi 5lua/L 1 1 
3.51 llua/L 

1 l/26,97 
i 

348OOi 45iua/L I 
! 11/18/97 

17201 
! 1 l/26/97 

1 ua/L 1 1 1 T/26/97 
O.l2ua/L IU 

14.51 4’ua/L iJ 
I 11/19,97. 
1 1 l/26,97. 266001 97/us/L ! 
! 11/26,97. 

3.31Ua/L ‘U ’ 1 l/18/97 
I l.liua/L U 1 l/18/97 

1220001 28lua/L 11126,97 
3.1 2iua/L B 1 l/19,97. 

12.2 PlualL J 11126197 
55.2 3ua/L El 11/26/97 

0.1 ua/L U 11/20,97 
0.1 us/L u 11 I20197 
O.llua/L u ’ 1 l/20/97 

O.OS!ua/L u 1 l/20/97 

SJSOJ-GWl S-002 PSPCB IAroclor-1248 
SJSO3-GW 1 S-002 PSPCB (Aroclor-1254 
SJSO3-GWl S-002 PSPCB IAroclor-1260 
SJSOJ-GWl S-002 PSPCB beta-BHC 
SJSO3-GWlS-002 PSPCB delta-BHC 
SJSO3-GWl S-CO2 PSPCB Dieldrin 
SJSO3-GW 1 S-002 PSPCB Endosulfan I 
SJSO3-GWlS-002 PSPCB Endosulfan II 
S&03-GWl S-002 PSPCB Endosulfan Sulfate 
S&03-GW 1 S-002 PSPCB Endrin 
SJsO3-GWl S-002 PSPCB Endrin Aldehvde 
SJSOJ-GWl S-002 PSPCB Endrin Ketone 
.SJso3-G~W~~oO2 -. -PSPCB ---.QQrnma-BHC --. .- 
sJSQ,&G-’ !$--a2 PSPCB cmmwSh!oWme. - 

S&03-GWlSOL32- _.. .-.... _.. -.- t_leWxNc?rE~oxide. 

2,4QlmethWwo! 
SE&x-GW1 s-002 
sJS~3~GWl s-002 

SJSmGWl s-002 
IWKL _ _/2,4~Dinitro?.oluen.e- ._ _. _ ._ 

_._ _-- - - ._ _. i_s~~12.-Dinitroto!u.ene. ._ ._ 
sJS&GWl_SOC!2 [S\cTC_L _ j2=Chloronc!phfhqlene 
sJSc&Q!y! S-002. iSJ/lCL~ 
SJSO3-GW 1 S-002 !SVTCL t 

?53lorsakm. _~. 
2-Methvlnaphthalene 
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CT0 27 Site 3 and 4 Round 2 Groundwater Sampling Analytical Data 2/2/ 98 

SamDIe ID 1 Anahrsis 1 Chemical 1 Resulf 1 Det Limit 1 Units IDV QuailDate Anal 
SJSO3-GW 1 S-002 iSvTCL l2-Methvlohenol I lO:ua/L :U f 11/19/97 

SJSO3-GW 1 S-002 iSvrCL 12-Nitroaniline I 25!ua/L iu ’ 11/19/97 
SJSO3-GW 1 S-002 iSVTCC \2-NitroDhenol / I lOiua/L Ill / 11/19/97 

SJSO3-GW 1 S-002 !SvFCL ,3,3’-Dichlorobenzidine : t lOlua/L IU 

SJSO3-GW 1 S-002 lSvrCL 3-Nitroaniline 2&a/L IU 
i 11/19/97 
i 11/19/97 

SJSO3-GWlS-002 !SVTCL 4,6-Dinitro-2-Methvlohenol I 25’ua/L lU / 11/19/97 
SJSO3-GW 1 S-002 ISVTCL ‘4-BromoDhenol-Dhenvleth 1 101ua/L iU j 1 l/19/97. 
SJSO3-GW 1 S-002 SVTCL 4-Chloro-3-Methvlohenol / lO;ua/L lu 1 11/19/97 
SJSO3-GW 1 s-002 SvrCL 4-Chloroaniline ~O/UQ/L iu / 11/19/97 
SJSO3-GW 1 S-002 SVTCL 4-Chloroohenvi-Dhenvleth ! lOiua/L IU 1 11/19/97 
SJSO3-GW 1 S-002 SWCL 4-Methvlohenol lOiua/L. IU 

SJSO3-GWl S-002 SVTCL 4-Nitroaniline 25iua/L U 
SJSO3-GW 1 S-002 ISvrCL /6NitroDhenol 25’uafL U i ii/19197 
SJS03-GWlS-002 SVFCL IAcenaDhthene 4 lOua/L J ! 11/19/97 
SJS03-GWl s-002 SVTCL AcenaDhthvlene lOualL ‘U 11 II 9197. 
SJSO3-GWlS-002 SVrCL Anthracene lOua/L u 1 l/19/97 
SJSO3-G W 1 S-002 SVTCL Benzo(a)anthracene lOua/L U 1 l/19/97 
SJSO3-GW 1 S-002 SVrCL Benzo(a)Dvrene lOlua/L U 1’1/19/97 
SJSO3-GWlS-002 ‘SVTCL Benzo(b)fluoranthene lO/ua/L U 1’1/19/97 
S.S03-GWl S-002 SvrCL Benzo(a,h,i1oetvlene lOlua/L u 1‘1/19/97 
SJSOJ-GW 1 S-002 SVTCL IBenzo(k)fluoranthene lO,ua/L IU 1 ‘I f 19/97 
SJSOS-GW 1 S-002 SVTCL Ibis(2-Chloroethoxv)metha lOua/L IU 1 ‘I I1 9/97 
SJSOJ-GW 1 s-002 svrcL ’ Ibis(2-chloroethvl)ether lOua/L U 1 l/19/97 
SJSO3-GW 1 S-002 SVTCL bis(2-Ethvlhexvl)ohthalate lOua/L U 11if19f97 
SJSO3-GW 1 S-002 SvrCL Butvlbenzvlehthalate lOua/L U 11/19/97 
SJSO3-GW 1 S-002 svict Carbazole lOua/L U 1 l/19/97 
SJSO3-GW 1 so02 svfcL Chrvsene 10uafL ‘U 11/19/97 
sJSO3-GWlS-002 &TCL Di-n-butvlohthalate lOua/L U 1 l/19/97 
S&03-GWl S-002 isvra Di-n-Ocfvl Phthalate lOua/L U 1 l/19/97 
SJSO3-GW 1 S-002 ISvrCL Dibenzo(a,h)anthracene / 10uafL U 1 l/19/97 
SJYJJ-GW 1 S-002 isvra Dibenzofuran 1 lOua/L J 1 l/19/97. 
SJSO9GWl S-002 iSvrCL Diethvlohthalate 

1 
lOua/L U 

SJSO3-GW 1 S-002 ‘SVTCL 
j 1 l/19/97. 

Dimethvl Phthalate lOua/L U 
I 

1 l/19/97. 
SJSO9GWl S-002 SVTCL Fluoranthene 1 1OuafL J 1 l/19/97 
SJSO3-GWl S-CO2 SVTCL Fluorene 10uafL U 1 l/19/97 
S&03-GW 1 S-002 SVrCL IHexachlorobenzene lOua/L .U 
SJSO3-GWl S-002 SVTCL Hexachlorobutadiene 10uafL U 
SJ.S03-GW 1 S-002 svrcc Hexachlorocvclooentadie lOua/L U 
SJSO3-GWl S-002 ‘SVTCL Hexachloroethane lOua/L U 
SJSO3-GW 1 S-002 svfcL lndeno(l.2.3-cd)ovrene lOua/L U 
S&03-GWI S-002 ,SvrCL lsoohorone 10uafL U 
SJSOS-GWIS-002 
SJSO3-GWlS-002 -.-.-.- _..___ . ___....__ _- 
-S&Q3~XK%KI2 
~s.!~3-G4?J_1s:.op2 

. _ _ _ _ 

SJS03-GW 1 S-002 
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CT0 27 Site 3 ond 4 Round 2 Groundwater Sampling Analytical Dato 212198 

Samole ID 1 Analysis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Date Anal -. 
SJSOJ-GWl S-002 iVCLOW i2-Hexonone ! 5KKl/L !U ! 11/11/97 
SJSOS-GW 1 S-002 IVCLOW I4-Methvl-2-Pentanone : 5iualL !U I 11/l l/97, 
SJSO3-GWl S-002 iVCLOW iBenzene iiudL iu 11/11/97 
SJSO3-GW 1 S-002 [VCLOW IBromochloromethane / lkla/L !U ’ 11/11/97, 
S&03-GW 1 SO02 IVCLOW Bromodichloromethone ! llua/L IU : 11/11/97 
SJSO3-GW 1 S-002 lVCLOW Bromoform I I 

i/m. iu 11/11/97 
SJSOS-GW 1 S-002 IVCLOW .Bromomethane , 1 ltlJa/L Iu 11/11/97 / 
SJSO3-GWl S-002 IVCLOW korbon Disulfide 1 , 11~~ iu i 11/11/97 
SJSO3-GW 1 S-002 iVCLOW iCarbon Tetrachloridk ! liua/L IU ! 11/11/97 
SJSO3-GW 1 S-002 
SJSO9GWl S-002 
SJSO3-GW 1 S-002 
SJSO3-GW 1 S-002 

VCLOW Chlorobenzene 
VCLOW Chloroethane 
VCLOW Chloroform 
tVCLOW Chloromethone 

SJSO3-GWl S-002 
SJSO3-GWl S-002 
SJSObGW 1 S-002 
SJSO3-GWlS-002 
SJSO3-GW 1 S-002 
SJSOS-GW 1 S-002 
SJSO3-GWl S-002 
SJSO3-GWlS-CO2F 
SJSOJ-GW 1 S-002F 
SJSO3-GWlSOO2F 
SJSObGW 1 S-OOZF 
SJSO3-GWlS-oO2F 
SJSO3-GWl S-OOZF 

VCLOW Tetrachloroethene 
VCLOW Toluene 
VCLOW Total Xvlenes 
VCLOW Trans-1,2-Dichloroethene 
VCLOW trans-1,3-Dichlorooropene 
VCLOW Trichloroethene 
VCLOW Vinvl Chloride 
METAL Aluminum 
METAL Antimonv 
‘METAL Arsenic 
METAL Barium 
METAL Bervllium 
METAL Cadmium 

SJSOJ-GWl S-OO2F ‘METAL Moanesium 
SJSO3-GWlS-OO2F METAL Monaanese 
SJSOJ-GW 1 S-OO2F METAL Mercu 
.SJSO3-GWl S-oO?F. -/MIT??&. _ Nickel.? _- - .-._ 
.&!SO3GML~2F-. - METAL 

11 

Potassium ___..... _ _ __ ..-. - 
sJSO3-GWl S-O02E_- METAL _ _ Selenium _ _ - _. _ 
SJSO3-GWlSOO2F ..--.--_-----_ -. _._ METAL... -. Silver _ 
.sJSO3,GWlS-QO2F. 

i 

METAL_ Sodium 
SJSOJ-GW 1 SOO2F ..- . ..-. -.- .~ .: METAL-- _ Thallium _ _._. _ 
z&O&GW 1 s-OP2F.-. t _/METAL ,g~ajium. ._ 
.SJSO&G-WI WW - .iMETAL 
.sJ_SO3:G~Wj.D:~Cj2 LCTQTP.. ]Tktal. Phosphorous.(as P) ,_. 

.---.. 
.SJsO3rGW2D:O_O2 r.-. 
SJSo3:G~w~D-Q02 ~MCVAN- lBariu_m .._. _ .-.. 
SJSO&GW2D,OO2~ !M.CVAN. !Bervllium _ --. . 
WO3_-G_W2D,oo2__. IMCYAN. [Cadmium ._ 
SJS03-GW2D-002 .----. .--_ - - ._ innCYAN ._ JColcium __ :I --.. .._ I 
SJSC&G.W29-002 jMCYAN. IChromium ._ 
sJ.SQ3:GW.2D-902_ j.MMYiN.. jC.obolt . ._ _._. _. _ 
SJSO3:GW?DQg2 ~MIYAN [Copper -_ 
sJso~:~.vy?~~~oo? &lC.YAN Cyanide 
SJS03-GW2D-002 IMCYAN llron I 

..--_. --.--- 
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CT0 27 Site 3 and 4 Round 2 Groundwater Sampling Analytical Data 212198 

SamDIe ID t Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Da=1 

SJS03zGW?D-OO?.em 
..5s!&33,GW?D-O0?~~ 
w5cc!-~G-w2.Q-~~2- 

.SJs93-GW2D-002 .- -. --. 
sJSo3:G.W2D:OO2 -.._. 
SJS03-GW2D.402. 
.SJS03,GW?D-002. ._ 
SJSO3-GW2D-002. _. 

2 4-Djchlorpph_enol. 
-Dim&hylphenol 
-.Dir#rpphenol 

.Ch!cxor?xnol 

L _ j2:Nitrophenqi 

. . . 
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CT0 27 Site 3 and 4 Round 2 Groundwater Sampling Analytical Data 212198 

SamDIe ID I Analvsis I Chemical I Result I Det Limit I Units IDV Quail Date Anal 
SJSO3-GW2D-002 !SVTCL kChloro-3-Methvlphenol , lOlua/L U i 11/15/97 

:?-.‘T- 
” 

SJSO3-GW2D-002 iSVTCL 14-Chloroaniline lOlua/L IU : 11115197 
SJS03-GW2D-002 /SvTCL 4-Chlorophenvl-phenvleth i 

I 
lO;ua/L ill / 1 l/15/97. 

S&03-GW2D-002 isvra 4-Methvlphenol 10lua/L iU i 11/15/97 
SJS03-GW2D-002 isvra. 4Niiroaniline / 251ua/L iU i 11/15/97 
S.JS03-GW2D-002 ‘SVTCL P-Niirophenol 25iua/L IU : 11/15/97 
SJS03-GW2D-002 SJ-TCL ‘AcenaDhthene ! I 101ua/L IU ! 11/15/97 
SJSO3-GW2D-002 SVTCL Acenaphthvlene I lOiua/L iu ! 11/15/97 
SJSO3-GW2D-002 SV-TCL Anthracene / lOiua/L iu 

lOjua/L .u 
j 11/15/97 

S&03-GW2D002 SV-TCL Benzo(a)anthracene t 11/15/97 
SJSO3-GW2D-002 SVTCL BenZO(aIDVrene lOlua/L u ! 11/15/97 
SJS03-GW2D-002 SVTCL Benzo(b)fluoranthene 10IualL u I 11/15;97 
SJS03-GW2D-002 SVTCL Benzo~a.h,i~Dervlene lOiua/L U I 11/15/97 t 
S&03-GW2D-002 SVTCL Benzo(kYluoranthene lolua/~ iu I 11/15/97 
S.S03-GW2D-002 SV-TCL bis(2-ChloroethoxvImetha I lOua/L u I 11/15/97 
SJS03-GW2D-002 SVTCL bis(2-chloroethvl)ether I lOua/L u 1 l/15/97. 
SiS03-GW2D-002 SVTCL bis(2-Ethvlhexvl~phthalate lOua/L u 11/15/97~ 
SJS03-GW2D-002 SVTCL ButvlbenzvlDhthalate I lOuo/L ‘u 1 l/15/97- 
SJSO3-GWZD-002 SVTCL Carbazole lOua/L U 1 l/15/97 
SJS03-GW2D-002 SVTCL Chrvsene lOualL U ’ 11/15/97 
SJS03-GW2D-002 SVTCL Di-n-butvlphthalate lOua/L U 1 l/15/97 
SJSO3-GW2D002 SVTCL Di-n-O&v1 Phthalate lOua/L u 1 l/15/97 
SJSO3-GW2D002 SVTCL Dibenzo(a,h)anthracene lOua/L u 11/15/97 
SJSO3-GW2D002 SVTCL Dibenzofuran lOua/L u 1 l/15/97 
SJSO3-GW2D-002 SVTCL Diethvlphthalate lOua/L U 1 l/15/97 
SJS03-GW2D-002 SV-TCL Dimethvl Phthalate lOua/L U 1 l/15/97 
S.J.S03-GW2D-002 SVTCL (Fluoranthene lOua/L U 1 l/15/97 
SJSO3-GW2D-002 SVTCL IFluorene lOua/L U 1 l/15/97 
SJS03-GW2D-002 SVTCL Hexachlorobenzene lOua/L U 1 l/15/97 
SJSO3-GW2D-002 ISVTCL Hexachlorobutadiene lOua/L U 1 l/15/97 
SJSO3-GW2D-002 SVTCL Hexachlorocvclobentadie lOua/L u 1 l/15/97 
S&03-GW2D-002 SVTCL Hexachloroethane lOua/L u 1 l/15/97 
SJS03-GW2D-002 SV-TCL Indeno(l.2.9cdlpvrene ! lOua/L U 1 l/15/97 
5X03-G W2D-CO2 SVTCL IsoDhorone lOua/L U 1 l/15/97. 
SJSO3-GW2D-002 SVTCL N-Nitroso-Di-n-Propvlamine lOua/L U 1 l/15/97 
SJSO3-GW2D-002 SVTCL N-Nitrosodiphenvlamine lOua/L U 1 l/15/97 
SJS03-GW2D-002 SVTCL Naahthalene lOua/L U 1 l/15/97 
SJS03-GW2D-002 SVTCL Nitrobenzene lOua/L U 1 l/15/97. 
SJSO3-GW2D-002 SVTCL Pentachlorophenol 25ualL U 1 l/15/97. 
S&03-GW2D-002 SV-TCL Phenanthrene lOua/L U 1 l/15/97 
SJSO3-GW2D-002 SVTCL Phenol lOua/L u 1 l/15/97 
SJSOJ-G W2&002 SVTCL -- _&me. __ -_._- - lOL!Q/L u- -.-- - ._?1/.15/97 _... ---- 
.SJl3-GW2D002 .- _-- VCLOW l,], l.-Tdchl.gLge&ane. 1 ua.!--.-IL ..- ____- -. _-.. _- .-Mom 
S.JSO3-GW2D002 ..--- --- VCLOW- 1 1 2 271e&a_c_r?lor.oethane 22. ,. _ _. . . ___ 1 u_s/~.~-.-.---.-l!/_LoLsz 

SJSO3-GW2D-002 

SJSO3-GW2D:BQ2- . .- ..--. 
SJS03-GW2D-002 - .- -.-.- _- 
sJs033~~~0,0_0~ 
.SJWGW2D332? -. 
SJSO&GW2D:1)Q2 iBrom.od:lchloLo_m.ethane 
SJS03-GW2D-002 iVCLOW /Bromoform 
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CT0 27 Site 3 and 4 Round 2 Groundwater Sampling Analytical Data 212198 

Samoie ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 ‘Units IDV Quail DC&%$ 

SJSO3-GW2S-002 

5JSO&~4y2.S00? 
$JSQ3:G’@S-O02 
$JSQ3:GW2S-O02 
.sJx&.GW2s-.~2 
SJSo3-G~4/2S-o02 
SJSO3:.GW2S-O02 
.SJSO3-GW2$002. 
sJSO3-.GW2S-002. 

,- .sJ~~~Gw2s:oo2 
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CT0 27 Site 3 and 4 Round 2 Groundwater Sampling Analytical Data 212’98 

SamDIe ID 1 Analysis 1 Chemical I Result I Det Limit I Units IDV Quail Date Anal 
SJsO3-GW2S-002 IMCYAN Selenium ! 3.3! 3iua’L rK j 11’13’97 
SJSO3-GW2S002 IMCYAN ISilver I l.llua/L IU : 11’13’97 
SJSO3-GW2S-002 IMCYAN /Sodium I 29800oj 2alua’L i f 11’25’97 
SJSO3-GW2S-002 iMCYAN IThallium ! I 1 .Siua/L iU : 11’13’97 
.SJSO3-GW2S-002 IMCYAN [Vanadium 6.8iualL IU : 1 l/25/97 
SJSO3-GW2S-002 IMCYAN iZinc 

/ 
I 

3971 3iua/L ! 

SJSO3-GW2S-002 f PSPCB 14.4’-DDD O.llua/L IU 
I 11’25’97 

SJSO3-GW2S-002 iPSPCB 14,$-DDE I O.llua/L IU 
; 11/21’97 

SJSO3-GW2S002 IPSPCB 4.4’-DDT 0. i h/L IU 
; 11’21’97 
: 11’21’97 

SJSO3-GW2S-002 IPSPCB Aldrin O.OS/ua/L IU ; 11’21’97 
SJSO3-GW2S002 PSPCB alpha-BHC o.oSm lu ! 11’21’97 
SJSO3-GW2S-002 PSPCB aloha-Chlordane O.OMua/L IU / 1 l/21/97_ 
SJSO3-GW2S002 PSPCB IAroclor-1016 llua/L U 1 11/21’97 
SJSO3-GW2S-002 PSPCB IAroclor-1221 2ualL U 1 11/21’97 
S&03-GW2S-002 PSPCB IAroclor-1232 

I 
1 us/L ‘U 1 11’21’97 

SJSO3-GW2S-002 PSPCB Aroclor-1242 1 us/L U f 11/21/97 
SJSO3-GW2SOO2 PSPCB Aroclor- 1248 1 us/L U 1 11/21/97 
SJSO3-GW2S-002 PSPCB Aroclor- 1254 1 us/L u 1 11/21’97 
SJSO3-GW2S002 PSPCB /Aroclor-1260 1 us/L U 1 l/21/97 
SJSO3-GW2S-002 PSPCB (beta-BHC O.O5ua/L U 11’21’97 
SIX+-GW2S002 PSPCB delta-BHC O.O5ua/L U 11’21’97 
S&03-GW2S-002 PSPCB ‘Dieldrin 0.1 us/L U 1 l/21/97 
SJSO3-GW2S-002 PSPCB Endosulfan I O.O5ua/L U 11’21/97. 
SJSO3-GW2S-002 PSPCB Endosulfan II 0.1 us/L U 11’21197 
SJSO3-GW2S002 PSPCB IEndosulfon Sulfate 0.1 us/L u lll21’97 
SJSO3-GW2S-C!02 PSPCB Endrin 0.1 us/L U 11’21’97 
SJSO3-GW2S-002 PSPCB Endrin Aldehvde 0.1 us/L IU 1 l/21/97 
SJSO3-GW2S-002 PSPCB Endrin Ketone 0.1 us/L IU 1 l/21/97. 
SJSO3-GW2S-002 PSPCB aomma-BHC O.O5ua/L U 1 l/21/97 
SJSO3-GW2S-002 PSPCB iaamma-Chlordane O.O5ua/L U 1 l/21/97 
SJS4l3-GW2S-002 PSPCB iHeptochlor 0.05ualL U 1 l/21/97 
SJSO3-GW2S002 PSPCB iHeptachlor Epoxide I 0.05uafL u 1 l/21/97 
SJSO3-GW2S002 PSPCB (Methoxvchlor 0.5ua/L u 1 l/21/97 
SJSO3-GW2S-002 PSPCB [Toxaohene 5ua’L u 1 l/21/97 
SJSO3-GW2S-002 SVTCL Il.2,4-Trichlorobenzene lOua/L U 1 l/14/97 
SJSO3-GW2S-002 SVTCL Il,2-Dichlorobenzene lOua/L U 1 l/14/97 
SJSO3-GW2S002 SVTCL I1,3-Dichlorobenzene lOua/L U lll14’97 
SJSO3-GW2S-002 SVTCL !1.4-Dichlorobenzene lOua/L U 1 l/14/97 
SJSO3-GW2S002 SVTCL i2,2’-oxvbiscl-Chloropropan lOua/L U 1 l/14/97 
SJSO3-GW2S-002 SVTCL 12.45Trichlorophenol 25ua/L U 11’14’97. 
SJSO3-GW2S-002 SVTCL !2,4,6-Trichlorophenol lOua/L U 11’14’97 

-----... ._.__ svra SJSO3-GW2S-002 &4rDich!orophenol ._.___-_.. . ..__ .___. ___._ ____ X! uqLL_- !J .l!llp’97 
-sJS~:GN2~~00? -__._ WCL _. 12,4-Dimeth~phenoL._-_.- _._ -_. _._ -- -_-_ !C.wfL--.- U-. ____ _ -.l 1’.!4’97 
S&03-GW2S002 ___. 
-SJ.SQ3~2X?I2 .__ __ lQu_q’L .U --- !1.‘1.4’97 

.SJSO3-GW2S-002 - ..- -..--- 

.S&l3:.GW2S,qO2 

sJSWGW2S-002 
SJSO3-GW2S002 
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CT0 27 Site 3 and 4 Round 2 Groundwater Sampling Analytical Data 212198 

Sample ID 
SJSO3-GW2S-002 

1 Analvsis 1 Chemical 
ISVKL IAcenaphthene 

1 Result 1 Det Limit 1 Units IDV Qua11 Date Anat 
I I lO!ua/L IU 1 11/14/97 

--_-__ 
enzene _ - - ._--.-- _--_-. 
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CT0 27 Site 3 and 4 Round 2 Groundwater Sampling Analytical Data 2/2/98 

Samnle ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Date Anal 1 
SJSO3-GW2S002 IVCLOW !Chloromethane 
SJSO3-GW2S002 VCLOW Icis-1,2-Dichloroethene I 
SJSO3-GW2S002 VCLOW /cis-1,3-Dichloropropene I 
SJSO3-GW2S-002 VCLOW IDibromochloromethane 1 
S&03-GW2S002 iVCLOW IEthvlbenzene I 

SJSO3-GW2S-002 IVCLOW iMethvlene Chloride 
SJSO3-GW2S002 IVCLOW IStvrene ! 

SJSO3-GW2S002 IVCLOW Tetrachloroethene __ i 
iVCLOW Toluene SJSO3-GW2S-002 I 

S&03-GW2S-002 VCLOW ‘Total Xvlenes 
SJS03-GW2S-002 VCLOW Trans-1.2-Dichloroethene 
SJSO3-GW2S002 VCLOW trans-1,3-Dichloropropene 
SJSO3-GW2S002 VCLOW Trichloroethene 
SJSO3-GW2S-002 VCLOW Vinvl Chloride 
SJSO3-GW2S-002F METAL IAluminum 
SJSO3-GW2SO02F METAL /Antimonv 
SJSO3-GW2SO02F METAL IArsenic 
SJSO3-GW2S002F METAL Barium 
SJSO3-GW2SO02F METAL Bervllium 
SJS03-GW2S-002F METAL Cadmium 
SJS03-GW2SO02F METAL Calcium 
SJSO3-GW2S-002F METAL Chromium 
SJSO3-GWZS-OO2F METAL ‘Cobalt 
SJSO3-GW2SOO2F METAL Copper 
SJSO3-GW2S-OO2F METAL Iron 
SJSO3-GW2S-002F METAL Lead 
SJS03-GW2SO02F METAL Maanesium 
SJSO3-GW2SOO2F METAL Manaanese 
SJSO3-GW2S-002F METAL IMercurv 
S&03-GW2SOO2F METAL /Nickel 
SJSO3-GW2S-002F METAL IPotassium 
SJS03-GW2SO02F METAL /Selenium I 
SJSO3-GW2S-O02F METAL iSilver ! 

SJSO3-GW2S-002F IMETAL I Sodium 
SJSO3-GWZS-002F METAL ‘Thallium 
SJSO3-GW2S002F METAL Vanadium 
SJSO3-GW2SO02F METAL Zinc 
SJSO3-GW3S002 CTOTP Total Phosohorous (as P) 
SJSO3-GW3S-002 MCYAN Aluminum 
SJSO3-GW3S-002 MCYAN /Antimonv 
SJS03-GW3S-002 MCYAN IArsenic 
.Q_SQ3:.GW3S-002 

.sJs~3~~~~~2- __-_ Bew!lium. -.. -.. 

liua/L IU 11/10/97 
liua/L IU i. 1 l/10/97 
liua/L iU ! 11/10/97 

I lxJa/L iu ! 1 l/10/97, 
I liua/L IU 

21 2jua/L !B 
j 11/10/97 

1 l/10/97. 
liua/L iU 1 11/10/97 
llua/L iU 

j l!ua/L iu 
j 11/10/97 
! 1 l/10/97, 

llua/L IU 1 
liua/L iu 

1 l/10/97. 
I 11/10/97 

iiua/L /u : 11/10/97 
llua/L !U 1 11/10/97 
l/us/L IU 1 l/10/97 

807 29/us/L I 11/25/97~ 
1.7’ua/L IU 1 l/13/97 
3.2 us/L IU I 11113197 

25 1 us/L ‘J 1 l/25/97. 
1.9 1 us/L ‘J 11 I25197 

0.49 0.3ua/L J 1 l/13/97 
524000 46 us/L 11 I25197 

4.6ua/L U 11 I25197 
63 3 us/L 11/25/97 

5.8uafL U 1 l/25/97 
20000 5 ualt 11 I25197 

1.4 1 us/L J 1 l/13/97 
183000 45 us/L 11 f25i97 

5710 1 u&L 11 I25197 
O.l3ua/L U 1 l/13/97 

88.1 4 us/L 1 l/25/97 
27100 97 us/L 11/25/97 

4.3 3ua/L J 1 l/13/97 
1.1 us/L u 1 l/13/97 

307000 28 us/L 1 l/26/97 
1.5ua/L U 1 l/13/97 
68ua/L U 11/25/97, 

497 3 us/L 11/25/97. 
0.78 0.25 ma/L 1 l/14/97 

38.1 us/L U 1 l/25/97 
1.7ua/L u 1 l/13/97 

I 
3.2ua/L U 1 l/13/97 

16.1 - _- 
I.. 

1 w/L J -_-.------H/25/~ 
O.Pb 1 u_q/L-J-----.11/.25/97 

.sJSQ3:W3S:3_s190_2 MW!YL Cadmium --..-.. _ 
SJSO3-GW3S-002 _- I MCyAA.- Calcium _ 
SJS03-GW3S-O02.~.- ..-. _-_---_ MCYAN 

t 

tChro.mium. .__ 
.SJSO3:G~3.S&r02 MCYAN C-oba!t .__ _... _ 

sJ~3rGW3S~oP?-~ ___ _ MCYAN Cormer ._ _-- 
SJSO3rGW3SrO02 

-t 
MCYAN ..- _- _-_ .-_ -- ICyanide 

s?so3~Gw~s~ooz- ..-_ Mcb3N--.bon _ 
SJ$03,GW3-$OQ2 MCYAPL hi.. _ -1 :. _ .._ 

SJS03~GW3SO02 

sJS@3:W’3sIOO2-- .._ _. _.._____.. Mew~r?/_ 
MC)/AN. Nickel 

SJSC&GW3S-@I?.. _. tvlCyAN IPotassium --- 
SJSO3-CW3S-O02~-. tGUN_ lSel.enium. _. .._. 

SJS03:GW3S,O&.. .-I 

SJS113,GW3S-002 _ _. MCYAN /Silver -. __-. 
.SJSO&GW3S~cKl2 - -.-. - MCYAN /SocWm- _ _ - --_-- 
SJSOS,G~W3S-O02 .hKXAN. /Thallium 1 _. 
SJsO3-.GW3.~OC?2 _. ./MCYAN IVanadium 
SJSO3-GW3S-002 IMCYAN IZinc 

Page 12 



CT0 27 Site 3 and 4 Round 2 Groundwater Sampling Analytical Data 2/2/98 

SamDIe ID 1 Analvsis 1 Chemical 1 Result ! Det Limit 1 Units IDV QuaI! Da:=} 

/,-” 
SJSO3-GW3S-002 IPSPCB 14,4’-DDD I 0.1 luo/L iU 

SJSO3-GW3S-002 iPSPCB i4,4’-DDE 0.1 iua/t IU 
O.lmua/L QJ 

O.OSiua/L iu 
I I 0.05iualL jU 
I I o.o5luo/L /u 
I 

SJSO3-GW3S-002 
sJSO3-GW3S002 
SJSO3-GW3S002 
SJSO3-GW3S-002 
SJS03-GW3S-002 
X03-GW3S-OO2 
SJSO3-GW3S-002 

!PSPCB i4.4’-DDT 
iPSPCB IAldrin 
IPSPCB j&ha-BHC 
IPSPCB [alpha-Chlordane 
iPSPCB /Aroclor-1016 

Aroclor-1232 

liua/L kJ 
2iua/L IU 
l!ua/L IU 
llua/L IU 
1lualL lu 
liua/L IU 
llua/L IU 

._.., 

SJSO3-GW3S-OO2 IPSPCB Endrin Ketone 
SJSO3-GW3S-002 iPSPCB aamma-BHC 
SJSO3-GW3S002 PSPCB aamma-Chlordane 
SJS03-GW3S-0O2 PSPCB Hepttachlor 
SJSO3-GW3S002 PSPCB Heptochlor EDoxide 
S.SO3-GW3S-002 PSPCB Methoxvchlor 
sJSO3-GW3S-002 PSPCB Toxaohene 
SJSO3-GW3S002 SVTCL 1.2.4-Trichlorobenzene 
SJSO3-GW3S-002 SVTCL 1.2-Dichlorobenzene 
SJSO3-GW3S002 ISVTCL 1,3-Dichlorobenzene 
SJSO3-GW3S002 ISvrCL 1.4-Dichlorobenzene 
SJSO3-GW3S-002 SvrCL /2,2’-oxvbis(l-ChloroproDan 
SJSO3-GW3S-002 SVTCL 2,4,dTrichloroDhenol 
SJSO3-GW3S-002 SwCL 2.4.6Trichloroohenol 
SJSO3-GW3S-002 SvrCL 2.4-Dichlorophenol 
SJSO3-GW3S002 ISVTCL 2.4-Dimethvlphenol 
SJSO3-GW3S-002 IsACL 2.4-DinitroDhenol 
SJSO3-GW3S-002 SVTCL 2.4-Dinitrotoluene 
sISO3-GW3S-002 SVTCL 2,6-Dinitrotoluene 
SJSO3-GW3S-002 SVTCL 2-Chloroncwhthalene 
S&Q3!GN3Sop2~ ) SVTCL 2-Ch!oIQPhe.~ol_ .._ _ -- 

SJSO3:GW3SrOO2 
SJX&GW3S-002 - --...- _. ,O:Nitroqrjline 
SJSO3:G.W~~~002 - SVrCL -.[tZ-Nitrophenol _ 
.SJSO3~Gw3S-OO? SVTCL 

t 
IAcenaphthene .[ _ _. - -___ .- .._ _. _ _ _r 

.SJSO3-GW3S-002 - _ pT3.- _ !Acenaphthylene 
sJ?J3~Gw3-soo? .Q!Kc _._ 
SJSO%GW&002 - svrcl, 
SJSO3..-W3$002. i 

‘Anthrwene 
i 

_ _ -.. _ _ -_ 
_ Benzo(a)onthracene .__ 

- ,SWCL ._ !Benzo(a)pyrene ., 
SJSO3-GW3S-002 ISVTCL IBenzo(b)fluoronthene 
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AU21 /97 
11/21/97 
l’l I2 l/97 
1’1 I2 1 I97 
I’v2 l/97. 
1’1/21/97 
1:1/21/97 

1 l/21/97 - 
a/21/97 
1112 1 / 97. 
d/2 1 I97 
a/21 197 
llj21 I97 
A/21 I97 
--j&21/97 
11/2 1 I97 
11121 I97 
d/21 I97 
11121 I97 
11/21/97 
3/2 1 I97 
a/21 /97 
11jlai97 
-.uf I 8197 
111 i a/97. 
11/18/97 
11/18/97 
J.-l/ 1 B/97- 
11/18/67 
Irriafd7 
lflaf67 
~1 i 8167 
11.11 B/67 
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..I -. .- - 

SJSO3-GW3S-002 

. _ _.... - 

Page 14 



CT0 27 Site 3 ond 4 Round 2 Groundwoter Sampling Analytical Data 212198 

Page 15 
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_ .__ 
SJSO3-GW4S:O@.._ _--...- ..- . 
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1 2-Dichloroethe L --- - .- 
1,3-.Qlcblqroprop 
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CT0 27 Site 3 and 4 Round 2 Groundwoter Sompling Anolyticol Doto 212198 

Sample ID 1 Analwsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Date Anal 
SJS03-GW4S-002 IVCLOW ITrichloroethene / lIUcI/L IU 11/10/97 
SJSO3-GW4S-002 iVCLOW IVinvl Chloride / liuak iu 

SJSO3-GW4S-002F IMETAL iAluminum 38.1 ha/L b 
; 1 l/10/97. 
i 1 j/25/97 

wo3-Gw4s-002F IMETAL iAntimonv 
I 

1.7iualL iU : 11/13/97 
sISO3-GW4S-002F IMETAL IArsenic 3.2iua/L IU 

SJSO3-GW4S-OO2F IMETAL IBarium 23.61 11un/L ;J 
1 11/13/97 

11 I25197 
s~so3-Gw4s-oo2F IMETAL ‘Bervllium 1.21 11ua/L iJ 11125/97 
SJSO3-GW4SOO2F IMETAL Codmium 0.4tuo/~ iu 

SJSO3-GW4SOO2F IMETAL :Coicium 139OOoj 461ua/L j 
I 11/13/97 
! 11/25/97 

SJ.S03-GW4S-OO2F /METAL Chromium 4.6/ualL ‘U 
3!ua/L ‘J 

! 1 l/25/97 
sJSO3-GW4S-002F METAL Cobalt 42.9 
SJSO3-GW4S-CXl2F METAL Copper 5.8iudL u 

! 1 l/25/97. 
1 1 l/25/97 

SJSO3-GW4S-OQ2F METAL Iron 21400: Slua/L ! j 1 l/25/97 
SJSO3-GW4S-002F ‘METAL Lead 1.3lua/L IU I 11/13/97 
SJSO3-GW4SUO2F ‘METAL IMoanesium 525001 45uafL I I 1 l/25/97 
SJSO3-GW4S-002F METAL Monaanese 1420! 1 us/L i 1 l/25/97 
SJSO3-GW4S-002F METAL Mercurv O.l3ua/L IU 11/13/97 
SJSO3-GW4S-OU2F METAL Nickel 50.5 4ua/L / 1 l/25/97 
SJSO3-GW4S-OO2F METAL Potassium 30300 97 us/L 11/25/97 
SJSO3-GW4SOO2F METAL Selenium 3.3ua/L u 1 l/13/97 
SJSO3-GW4S-002F METAL /Silver 1.6 3uafL B 1 l/13/97 
SJSO3-GW4S-002F METAL ‘Sodium 168000 28 UQ/L 11/25/97_ 
SJSO3-GW4S-002F METAL Thallium 1.5 2uatL B 1 l/13/97 
SJSO3-GW4SUO2F METAL Vanodium 6.8ua/L U 11 I25197 
SJSO3-GWPSOO2F METAL Zinc 325 3 us/L 11/25/97 
SKXI3-GW4S-OO2FP METAL Aluminum 38.1 us/L U 11 I25197 
SJSO3-GW4S-OO2FP METAL /Antimonv 1.7ua/L u 1 l/13/97 
SJSO3-GWpS-oo2FP METAL Arsenic 3.2uafL U 1 l/13/97 
SJSO3-GW4SM)2FP METAL Barium 22.1 1 us/L J 1 l/25/97. 
SJSO3-GW4S-CO2FP METAL Bervllium 1.2 1 us/L J 11 I25197 
SJSO3-GW4S-002FP METAL Codmium O.Pua/L U 1 l/13/97. 
SJSO3-GW4S-OO2FP METAL IColcium 133000 46 us/L 11/25/97 
SJSO3-GW4S-002FP METAL ‘Chromium 4.6ua/L U 1 l/25/97 
S&03-GW4S-002FP METAL Cobalt 41.8 3ua/L J 11 I25197 
SJSO3-GW4S-002FP METAL CoDDer 5.8ualL U 1 l/25/97 
SJSO3-GW4S-oo2FP METAL Iron 20700 5 us/L 11/25/97 
SJSO3-GW4S-002FP /METAL ,Leod 1.3ua/L U 11 /13/97. 
SJSO3-GW4S-CO2FP METAL Moanesium 50600 45 us/L 1 l/25/97. 
SJSO~~GW4S-CO2FP METAL Monoonese 1370 1 uo/L 11/25/97 
SJSO3-GW4S-002FP METAL Mercurv O.l3ua/L U 11/13/97 
S.SOB-GWpSXXI2FP METAL Nickel 45.7 4 uo/L 11 I25197 

sISO3~W~:902E~.- MEAL... _- Pot.ossbm- _- __ -. .- _--.-_ -. - ..__ ?9.000 _ -.97 WC. _ __. _, ____ ?1EE?Z 
.SJSQ&G.W4%XQFP_MET?4_c_ -.,Selen(u.m. -. __ .__ .-.. 3 3 WA-- u -. -..--l!fl3f92 -.-.__-.- ___. z 
.slSO3-c~&4S,O!?. ._ _. ._ - _______ _- ..-.-. --?L._- -_--. 3 UQ/L.. !3- .-- .-. .11/13/97 

.-. _ .-...-.- .._. _161.000 . _.__ - 28.~~lL __. __ -.._ . . __ --_11/25i!2Z 

SJSO3-GW4S-002P ..-.. - ~... 
.SJS03-GW4S-OO?P 
S&OS-GW4S-OOZP _ ----- 
sJSO%GW4S-002P 
.s3SO3:.~~qs-oo2P 
SJSO3-GW4S-OO2P 
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CT0 27 Site 3 and 4 Round 2 Groundwater Sampling Analytical Data 2/2/98 

SamDIe ID 1 Anolvsis 1 Chemical 1 Result 1 Det limit 1 Units IDV Quail Dots=1 
SJSO3-GW4S-OU2P IMCYAN IMaanesium 
SJSO3-GW4S-002P IMCYAN /Manaanese 
SJSO3-GW4S-002P iMCYAN iMercury 
SJSO3-GW4S-002P iMCYAN INickel 
SJSO3-GW4S-002P IMCYAN IPotassium 
s.tx13-Gw4S-oo2P IMCYAN ISelenium 
s1so3-Gw4s-o02P IMcYAN Silver 
SJSO3-GW4S-OO2P MCYAN Sodium 
SJSO3-GW4S-GO2P ‘MCYAN Thallium 
SJSO3-GW4S-OO2P MCYAN Vanadium 
SJSO3-GW4S-002P MCYAN Zinc 
SJSO3-GW4SOO2P PSPCB 4,4’-DDD 
SJSO3-GW4S-002P PSPCB 14,4’-DDE 
SJS03-GW4SOO2P PSPCB 4,4’-DDT 
.SJSO3-GW4SOO2P PSPCB Aldrin 
SJSO3-GW4S-002P PSPCB aiDha-BHC 
SJSO3-GW4SOO2P PSPCB aloha-Chlordane 
SJSO3-GW45002P PSPCB (Aroclor- 10 16 
S&03-GW4S-002P PSPCB Arocior- 122 1 
SJSO3-GW4S-002P PSPCB ‘Aroclor- 1232 
SJSO3-GW4S-002P PSPCB Aroclor-1242 
SJSO3-GW4SOO2P PSPCB Aroclor-1248 
SJSO3-GW4S-OO2P PSPCB Aroclor-1254 
SJSO3-GW4S-002P PSPCB Aroclor- 1260 
SJSO3-GW4SOO2P PSPC B beta-BHC 
SJSO3-GW4S-OU2P PSPCB delta-BHC 
SJSO3-GW4S-OO2P PSPCB Dieldrin 
SJSO3-GW4S-OO2P PSPCB Endosulfan I 
SJSO3-GW4SGO2P PSPCB Endosulfan II 
SJXI3-GW4SOO2P PSPCB Endosulfan Sulfate 
SJSO3-GW4SOO2P PSPCB Endrin 
SJSO3-GW4SOO2P PSPCB Endrin Aldehvde 
SJSO3-GW4S-OO2P PSPCB IEndrin Ketone 
SJSO3-GW4S-OO2P PSPCB aamma-BHC 
SJSO3-GW4S-002P PSPCB ‘aamma-Chlordane 
SJSO3-GW4SOO2P PSPCB Heptachlor 
SJSO3-GW4S-OO2P PSPCB HeDtachlor Eooxide 
SJSO3-GW4S-002P PSPCB Methoxvchlor 
SJSO3-GW4S-OO2P PSPCB ToxaDhene 
SJSO3-GW4S-OO2P SVTCL 1,2,4-Trichlorobenzene 
SJSO3-GW4S-002P SVTCL Il,2-Dichlorobenzene 

48700 45!UO/L : ! ?1/25/97 
132oi liua/L I : 1 l/25/97 

0.1 Sua/L IU : 11/13/97 
I 43.1: P:ua/L ! ’ Il.125197 
I 278OOi 97/ucl/L I 

I 
I 11/25/97~ 

! 3.3!ua/~ iu I 11/13/97 
2i 3iua/L !J i 11/13/97 

! 154000! 28jua/L i ! 1 l/25/97 
1 

1.5iua/L IU i 11/13/97 
! 6.&a/L !U ! 1 l/25/97 

3271 3ua/L I 1 1 l/25/97 
0.1 us/L lu 1 1 l/21/97. 
0.1 us/L IU 1 11,‘21/97 

I 0.1 us/L u / 11/21/97 
O.O5ua/L U 111’21197 
O.O5ua/L U 1 l/21/97 
0.05ualL u 1 l/21/97 

1 us/L u 1 l/21/97 
2ua/L ‘U 1 11/21/97 
1 us/L U t 11/21/97 
1 us/L U 11/21/97, 
1 us/L U 1 l/21/97 
1 us/L U 1 l/21/97 
1 us/L U 1 l/21/97 

O.O5ua/L U 1 l/21/97. 
O.O5ua/L U 11/21/97 

0.1 us/L U 1 l/121/97 
O.O5ua/L U 11/:21/97 

0.1 us/L U 1 l/:21/97 
0.1 us/L U 1 l/:21/97 
0.1 us/L U 1 l/:21/97 
0.1 us/L U 11/21/97 
0.1 us/L u 1 l/2 l/97. 

O.O5ua/L U 11/2 l/97 
O.O5ua/L U 1 l/21/97 
O.O5ua/L U llf21197 
O.O5ua/L U 1 l/21/97 

0,5ua/L U 1 l/21/97 
5ua/L U r 11/21/97 

lOucl/L u 11 /‘l4/97 
lOua/L U 11/‘14/97 

SJSO3-GW4SOO2P /SVTCL \4-Chloro-3-Methvlphenol 
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CT0 27 Site 3 and 4 Round 2 Groundwater Sampling Analytical Data 2/2/98 

Samcde ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Quatl Date Anal 1 
SJSO3-GWdS-002P SVTCL i4-Chloroaniline 

SVTCL 14-Chlorophenvl-phenvleth ! SJSO3-GW4SOO2P 
SJSO3-GW4S-002P ISVTCL !4-Methvlphenol 
sJSO3-GW4S-002P ISVTCL 14-Nitroaniline I 

S-X03-GW4S-002P isvn i4-Nitrophenol 1 

SJSO3-GW4SOO2P ‘;;E: /Acenaphthene j 
SJSO3-GW4S-OO2P Acenaphthvlene 
SJSO3-GW4S-OO2P SVTCL Anthracene 
SJSO3-GW4SOO2P SVTCL Benzo(a)anthracene 
.SJSO3-GW4SoO2P SVTCL Benzo(a)pvrene 
S&03-GW4S-002P SVTCL Benzo(bYluoranthene 
SJSO3-GW4SOO2P SVTCL Benzo(a,h,i)pervlene 
SJSO3-GW4S-002P SVTCL Benzo(k)fluoranthene 
SJSOZI-GW4SOO2P SVTCL bis(2-Chloroethoxv)metha 
SJSO3-GW4S-002P SVTCL b&(2-chloroethvOether 
SJSO3-GWPSOO2P SVTCL bisQ-EthvlhexvOphthalate 
SJSO3-GW4SOO2P SVTCL Bu-tvlbenzvlohthalate 
SJSO3-GW4SOO2P SVTCL Carbazole 
SJSO3-GW4SOO2P SVTCL Chrvsene 
SJSO3-GW4SOO2P SVTCL Di-n-butvlrohthalate 
S&03-GW4S-002P SVTCL Di-n-O&l Phthalate 
SJSO3-GW4S-002P SVTCL Dibenzo(a,h)anthracene 
SJSO3-GW4S-002P SVTCL Dibenzofuran 
SJSO3-GW4S-OO2P SVTCL Diethvlohthalate 
SJSO3-GW4S-002P SV-TCL Dimethvl Phthalate 
SJSO3-GW4S-OO2P SvrCL Fluoranthene 
SJSO3-GW4S-002P SVTCL Fluorene 
SJSO3-GW4SOO2P SVTCL Hexachlorobenzene 
SJSO3-GW4S-002P SVTCL Hexachlorobutadiene 
SJSO3-GW4S-002P SVTCL Hexachlorocvclopentadie 
SJSO3-GW4SOO2P SVTCL Hexachloroethane 
SJSO3-GW4S-002P SVTCL Indeno(l,2,3-cd)pvrene 
SJSO3-GWPSOO2P SVTCL Isophorone / 

SJSO3-GW4S-002P SVTCL N-Nitroso-Di-n-Propvlamine 
SJSO3-GW4SOO2P SVTCL N-Nitrosodiohenvlamine 
SJSO3-GW4SOO2P SVTCL Naohthalene 
SXO3-GW4S-002P SVTCL Nitrobenzene 
SJSO3-GW4SOO2P SVTCL Pentachlorophenol 
SJSO3-GW4S-002P SVTCL iphenanthrene 
SJSO3-GW4SOO2P SV-TCL Phenol 
SJSO3-GW4SOO2P SVTCL Pvrene 
.~~&GW4~O?p_- VCLOW _1,!_,.!.-Tr~chro~aet~an_e _ .____ 
.X03-GW4SOO2P. VCLQW.-T 1 2 2-&jrachloroethane. L. .._ --. - _ ..-. 2. J-, 
sJ.S03-GW4SOO2P _----- -..-. .._ VC_LpW ~~,2-T!ich!oroeth$.ne 
S&C&GW4SOO2.P VCLOW 1 1 -D@hloroet_hane -...-- ..1-. 

I lOua/L iu j 11/14/97 
I lo!ua/L !U ! 11/14/97 

lO’Ura/L tu 1 11/14/97 
, 25i~d~ iu I 11/14/97 
I 25!KI/L IU i 11/14/97 

lOlJa/L iu I 11/14/97 
lOiua/L iu I 11/14/97 
lOlua/L IU : 1 l/14/97, 
lO/ua/L iu 11/14/97 
lOualL /U ; llJ14J97 
1OluaJL /U / 11/14/97 
10/w/L iu i llJ14J97 
lO!uaJL U i 11/14/97 
10iuaJL ‘U 1 l/14/97 
1OiuaJL U 11/14/97 

7 10&t/L ‘B 11/14/97 
10luaJL U 1 l/14/97 
10iuaJL ‘u 11/14/97. 
10iuaJL U 11/14/97 
10’uaJL U 11/14/97 
1OuaJL IU 11 J14J97 
10uaJL U 11/14/97 
10uaJL U 1 l/14/97 
1OuaJL U 1 l/14/97. 
1OuaJL U 1 l/14/97 
10uaJL U 1 l/14/97 
10uaJL U 1 l/14/97 
1OuaJL U 11/14/97 
10uaJL IU 11/14/97 
10uaJL U 11/14/97 
10uaJL U 11 J14J97, 
10uaJL U 11 J14J97 
lOua/L U llJ14J97 
1OuaJL U 1 lJ14J97 
10uaJL U 11 J14J97, 
10uaJL U 1 l/14/97 
10iuaJL U 11/14/97 
25luaJL U 11/14/97 
10uaJL U 11/14/97 
1OuaJL U 11/14/97 
10uaJL U 11/14/97 

1 UQ JL- !L--- .-.-LU10/97 ----. 
JJg/L...u_. __ _ _. . ..1l./_!.OJ!Z 

.sJSO3-GW4SOO2’ 

.s?so3GW4s-002~ -- 

.SJS~~-GW~S-O~~P. 

SJS03-GW4S-002P 
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S&04-GW 1 D-002 

.-. 

SJSOQGW 1 D-002 _ -. ..-.--...-. 
_.--- -.--.. __.. 
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CT0 27 Site 3 and 4 Round 2 Groundwater Sampling Analytical Data 2/Z/98 

Samole ID 1 Analysis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Quail Date Anal 

SJSO4-GW 1 D-002 IPSPCB /Endosulfan Sulfate I I 0.1 IUa/L iU 1 l/21/97- 
SJSOO-GWl D-002 ,PSPCB iEndrin I O.l!ua/L ;U : 11/21/97 

SJSX-GWl D-002 IPSPCB iEndrin Aldehvde 
I 

I ! o.lk~/L kJ I 11/21/97 

SJSO6GW 1 D-002 IPSPCB IEndrin Ketone I O.l;ua/L IU I 11/21/97 
SJSOP-GWl D-002 /PSPCB iaamma-BHC 

! 
I 0.05&I/L IU ! 11/21/97 

SJSOQGWl D-002 !PSPCB /aammo-Chlordane I O.O5kra/L !U i 11/21/97 

SJSOP-GW 1 D-002 iPSPCB /HeDtaChlOr 
f 

0.05iua/L iU i 11/21/97 
SJSO4-GW 1 D-002 iPSPCB HeDtachlor EDoxide O.OSiua/L U i 11/21/97 
SJSO4-GW 1 D-002 iPSPCB Methoxvchlor 0.5lualL U 

SJSO4-GW 1 D-002 PSPCB ToxaDhene 5’ua/L u 
; 11/21/97 
; 11/21/97 

SJSO4-GW 1 D-002 SVTCL 1.2,QTrichlorobenzene lOua/L U ! 11/14/97 
SJSO4-GW 1 D-002 SVTCL 1,2-Dichlorobenzene lOua/L U I 11/14/97 
SJSOQGWl D-002 ISVTCL 1.3-Dichlorobenzene io’~/L iu / 11/14/97 
SJSOQGW 1 D-002 ISVTCL 1,4-Dichlorobenzene lO’ua/L IU 1 11/14/97 
SJSOQGWl D-002 SVTCL 2,2’-oxvbiscl-Chloroproaan lO’ua/L iu ’ 11/14/97 
SJSO4-GWl D-002 SVTCL 2.4.5Trichlorophenol 25ua/L U 11/14/97 
SJSOP-GWl D-002 SVTCL 2,4,6-Trichlorophenol lOlua/L U 11/14/97 
SJSO4-GWl D-002 SVTCL 2,4-Dichloroehenol lOlua/L U 1 l/14/97 
SJSO4-GW 1 D-002 SVTCL 2,4-Dimethvlphenol lOiua/L U 11/14/97 
SJSOQGW’l D-002 ISVTCL 2,4-Dinitrophenol 25lua/L U 1 l/14/97 
SJSOQGW 1 D-002 SVTCL ,2,4-Dinitrotoluene loiua/L u 1 l/14/97 
SJSO4-GW 1 D-002 ‘SVTCL 2.6Dinitrotoluene lO’ua/L u 1 l/14/97 
SJSO4-GW 1 D-002 SVTCL 2-Chloronaohthalene lOua/L U 1 l/14/97 
SJSO4-GW 1 D-002 SVTCL 2-Chlorophenol lOua/L u 1 l/14/97. 
.SJSO4-GW 1 D-002 SVTCL 2-MethvlnaDhthalene lOua/L u 1 l/14/97 
SJSOP-GWl D-002 SV-TCL 2-Methvlphenol lOua/L U 1 l/14/97 
SJSOQGWl D-002 SVTCL 2-Ntroaniline 25ua/L ,U 1 l/14/97 
SJSOO-GWl D-002 SVTCL 2-Nitrophenol lOua/L U 1 l/14/97- 
SJSOQGW 1 D-002 SVTCL 3,3’-Dichlorobenzidine lOua/L U 1 l/14/97 
SJSO4-GWl D-002 SVTCL 3-Nitroaniline 25ua/L U 1 l/14/97 
SJSOQGWI D-002 SV-TCL 4,6-Dinitro-2-Methvlphenol 25ua/L U 1 l/14/97 
SJSOP-GWl D-002 SV-TCL 4-Bromophenol-bhenvleth lOualL lJ 1 l/14/97 
SJSO4-GW 1 D-002 ‘SVTCL ‘4-Chloro-3-Methvlohenol lOualL ‘U 1 l/14/97 
S&04-GWlD-002 SVTCL 4-Chloroaniline lOua/L U 1 l/14/97 
SJSO4-GWl D-002 SVTCL 4-ChloroDhenvl-Dhenvleth lOua/L U 1 l/14/97 
S&04-GW 1 D-002 SVTCL P-Methvlphenol lOua/L U 1 l/14/97 
sJSO4-GWl D-002 isvra 4-Nitroaniline 25ua/L U 1 l/14/97 
SJSO4-GWl D-002 SVTCL 4-Nitrophenol I 25ua/L ‘U 1 l/14/97 
SJSOP-GWl D-002 SVTCL Acenaphthene lO’ua/L U 1 l/14/97 
SJSOP-GWl D-002 SV-TCL Acenaphthvlene lOua/L U 1 l/14/97 
SJSOP-GW 1 D-002 SVTCL IAnthracene lOua/L u 11/14/97 

.- -_ -_ _-___ 

sJSO4GWl D-002 
SJSO4-GW 1 D-002 -. .-_ ._- -_ 
&!SO4-GWl O-002 
SJSO4rG.W 1 D-002 _ 
SJSOP-GWlD-002. ..- .- _. 

sJLSWG’& 1 D-PO? 
.tirxM:G-w 1 D-092 
SJS!NG.Wl D-402. 
.S&&GW 1 D-002 

SJW:GWl D-eOO? -..!SV-fCL. _ 
.sJS@$-GWj D-002. u -... ..-..l l/14/97 
.SJSO4-GwT ~,002.. _ ._ -! !LMM 
SJS@l,G.WT D-002. ]SVTCL jfluorene.. -. lOlucl/L. u I .1 T/14/97 
SJSOp-.GW.1 D-002 iS.VTC.L lHe.wchhX&iene .- __ ;_ ~1.. ____ .._ 10 w/L U. _ l-l/ !4/?7 
SJSO4-GW 1 D-002 !SVTCL iHexachlorobutadiene I lOua/L u 1 l/14/97 
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CT0 27 Site 3 and 4 Round 2 Groundwater Sampling Analytical Doto 2/2/98 

SamDIe ID 1 Analvsis 1 Chemical 
SJSO4-GWl D-002F IMETAL ILead 
SJSO4-GWl D-OO2F /METAL IMaanesium 
SJSO~-GWI ~-002~ /METAL iManaanese 
SJSOP-GWl D-002F iMETAl. IMercurY 
SJSOO-GWl D-002F ~METAL ‘Nickel 
SJSM-Gwl rb002F IMETAL Potassium 
SJSO4-GWl D-002F METAL Selenium 
SJSOO-GWl D-OO2F METAL Silver 
SJSOP-GWl D-002F METAL Sodium 
SJSO4-GWl D-002F METAL Thallium 
SJSOP-GWl D-002F METAL Vanadium 
SJSO4-GWl D-002F METAL Zinc 
SJSO4-GWl S-002 ‘CTOTP Total Phosphorous (as P) 
SJSOO-GWl S-002 MCYAN Aluminum 
SJSOQGWl S-002 MCYAN Antimonv 
.SJSO4-GWl S-002 MCYAN Arsenic 
SJSOLL-GWl S-002 MCYAN Barium 
SJSO4-GW 1 S-002 MCYAN Ben/Ilium 
SJSO4-GWl S-002 MCYAN Cadmium 
SJSO4-GW 1 S-002 MCYAN Calcium 
SJSO4-GWl S-002 MCYAN Chromium 
SJSOP-GW 1 S-002 MCYAN Cobalt 
SJSO4-GWl S-002 MCYAN Copper 
SJSO&GW 1 S-002 MCYAN Cvanide 
SJSW-GW 1 S-002 MCYAN Iron 
sJSO4-GW 1 S-002 MCYAN teed 
SJSO4-GWl S-002 MCYAN Maanesium 
SJSO4-GW 1 S-002 MCYAN Manaonese 
SJSCU-GW 1 S-002 MCYAN Mercury 
SJSW-GWl S-002 MCYAN Nickel 
SJSO4-GWl S-002 MCYAN Potassium 
SJSO4-GW 1 S-002 MCYAN Selenium 
.S.S04-GWl S-002 MCYAN Silver 
SJSW-GW 1 S-002 MCYAN Sodium 
SJSO4-GW 1 S-002 MCYAN Thallium 
SJSOP-GW 1 S-002 MCYAN Vanadium 
SJSOP-GW 1 S-002 MCYAN Zinc 

_S$$&-GWl S-002 __--- -. -.- PSpCB_ _.. Aioclor-1016 _ 
$JJ4,G_w_ISrOO2 PSPCB- Aroclor-1221 

t 

SJSCM-GW!s-O02- ..__. ..-.-- Amclor-1232 _ PSPCB _.- .-. 
SJSO4-GWl S-002 PSPCB -. --.- -. . . ..-. .-- Ar.Qclpr-] 242 
SJSM-GW 1 S-002 
.sJSO~~@w~ 5402 
SJSOP-GW 1 S-002 -.-. ..-. .-_ ..- 

I 
c 

L 

i 

?: 
I 

-i- 

L 

t 

I 

SJSOp~.Gwl$-002- i&FQ- /En&in A!dehybe 
.SJS@-GW 1 S-002 JP~P~B-_iSnclrir?X.etone 
SJSO$GWl S-002. _. -- --- ---- LPSpCS. _ ]gammq-BHC 
.sJs@33y~s-002 _ _. _jPSPCB- /Slamma-Chlordane 
sJSO&GW 1 S-002 IPSPCB IHeotachlor 
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CT0 27 Site 3 and 4 Round 2 Groundwater Sampling Analytical Data 2/2/98 

SamDIe ID 1 Analysis 1 Chemical I Result 1 Det Limit 1 Units IDV Qua11 Date Anal 

SJSO4-GW 1 S-002 SVTCL iNitrobenzene 2 IOilJa/L iu 11/16/97 

SJSOP-GW 1 S-002 iSvrCL iPentachlorophenol I 25iua/L ,U ! 11/16/97 

SJSO4-GWl S-002 ISVTCL tphenanthrene I I lOiua/L IU ; 11/16/97 
SJSO4-GWl S-002 ISVTCL iPhenol 

/ 
lO;ua/L IU 11/16/97 

SJSOP-GWl S-C02 ISVTCL IPvrene lOiua/L IU ! 11/16/97 

SJSO4-GW 1 S-002 !VCLOW Il. 1, I-Trichloroethane I liua/L IJ 11 I9197 
SJSOP-GWl S-002 IVCLOW il, 1,2,2-Tetrachloroethane liua/L iu ! 1 l/9/97 
SJSO4-GW 1 S-002 IVCLOW /1,1,2-Trichloroethane . I liua/L IU ! 11/9/97- 

tVCLOW !l, 1 -Dichloroethane ’ S&04-GWl S-002 liua/L iU : 11/9/97 
SJSOd-GWl S-002 IVCLOW /l.l-Dichloroethene liua/L iu j 11/9/97 

SJSOP-GWl S-002 /VCLOW 11,2,4-Trichlorobenzene lIua/L IU 1 1119197 
SJSOP-GW 1 S-002 IVCLOW /1,2-Dibromo-3-chloropropa liua/L U j 11/9/97. 
SJSO4-GWlS-002 IVCLOW fl,2-Dibromoethane liua/L ‘U j 11/9/97 
SJSO4-GW 1 S-002 IVCLOW /1.2-Dichlorobenzene llua/L u j 11 I9197 
SJSOP-GWl S-002 /VCLOW 1,2-Dichloroethane liua/L U I 1 l/9/97 
SJSO4-GW 1 S-002 VCLOW 1,2-Dichlorooropane liua/L U I 1 l/9/97 
SJS04-GWl S-002 VCLOW 1.3-Dichlorobenzene lilJa/L u I 1 l/9/97 
SJS04-GWl S-002 VCLOW 1,4-Dichlorobenzene 1 us/L iU I 1119197 
SJSO4-GWl S-002 VCLOW 2-Hexanorie 5ua/L Iu i 11/9/97 
SJSO4-GWlS-002 VCLOW 4-Methvl-2-Pentanone 5ualL ‘U 11 I9197 
SJSO4-GWl S-002 VCLOW .Benzene 1 us/L U 11 I9197 
SJSO4-GWl S-002 VCLOW iBromochloromethane 1 us/L U 11 I9197 
SJSO4-GWlS-002 VCLOW Bromodichloromethane llua/L U 11/9/97. 
SJSO4-GWl S-002 VCLOW Bromoform 1 us/L U ’ 1 l/9/97 
SJSO4-GWl S-002 VCLOW Bromomethane 1 us/L U 11 I9197 
SJSO4-GWl S-002 VCLOW Carbon Disulfide 1 us/L U 11 I9197 
SJSC#-GWlS-002 ,VCLOW Carbon Tetrachloride 1 us/L U 11 I9197 
SJSO4-GW 1 S-002 VCLOW Chlorobenzene 1 ua/L U 11 I9197 
SJSO4-GWl S-002 VCLOW Chloroethane 1 us/L U 11/9/97 
SJSO4-GWl S-002 VCLOW Chloroform 1 us/L u 11 I9197 
.SJSO4-GWl S-002 VCLOW Chloromethane 1 ualL U 11/9/97 
SJSOLZ-GWl S-002 IVCLOW kis-1,2-Dichloroethene ! 1 us/L U 11 I9197 
SJSO4-GWl S-002 iVCLOW kzis-1,3-Dichloroaroeene ’ l.ua/L U 1 l/9/97 
SJSO4-GW 1 S-002 VCLOW Dibromochloromethane 1 us/L U 11 I9197 
SJSO4-GWl S-002 VCLOW Ethvlbenzene 1 us/L U 11 I9197 
SJSO4-GWl S-002 VCLOW Methvlene Chloride 2 1 us/L B 11 I9197 
SJSO4-GW 1 S-002 VCLOW Stvrene 1 ualL U 11 I9197 
SJSO4-GW 1 S-002 iVCLOW Tetrachloroethene 1 us/L U 11 I9197 
SJSOP-GW 1 S-002 ‘VCLOW Toluene _~ -1ualL u 11 I9197 
SJSOP-GW 1 S-002 VCLOW Total Xvlenes 1 us/L U 11/9/97 
SJSO4-GW 1 S-002 VCLOW Trans-1,2-Dichloroethene 1 ua/L U 11 I9197 
.S.S04-GW 1 S&IO2- _ _. ___. Jug/L- __ U ..__ -.-- ---Illp1_9_7 
SJSO4-GWl .S~oO2-- l?_cOW _ Trichlo!c&t-B%z.- -.. .._ -.._-.- - 
.~%EO~~1soO2 .__.. ..KLC!!?LYiny! C.h!cxiride-. ._ .-._ .--~ -. 

s.mwGw1s-902F_~ A!!wAL- - ___ - ..-- _____ -.- - ._.__ 

.SJSOprG-Wl S$O2F. ___ M-ET&. 
SJSObGW 1 S-002F .-- ._.._._. -!Y?=9~ 

.._ .._ _ 
.~~sop,G~l~,oo2~ _ [METAL IPotassium.. -__- . ___ 
SJSOP-GW 1 S-002F /METAL ISelenium 
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l,_ ‘^ ..~, 

., 

Sample ID 1 Analysis 1 Chemical 1 Result 1 Det Limit 1 Units IDV QuaI] Dote Anal 

sx04-Gw 1 s-002F IMETAL !Silver 3.71 3iua,L iJ 
SJsO4-GWlS-OO2F IMETAL iSodium 

11/17,97 
316000i 28iua/L : 11 I26197 

SJSO4-GW 1 S-OO2F ~METAL IThallium 2.1; 2iua/L iK ’ 11/17,97 
SJSOd-GWlS-GO2F iMETAL IVanadium 

9.6; 
6.8x10/L iU 

/METAL /Zinc 

1 l/24/97 

SJSO4-GW 1 S-OO2F I 

!CTOTP iTotal Phosahorous (as 
3,ua/L 

0.076i IB : 
11/24/97 

SJSO4-GW2S-002 P) ! I O.O5:ma/L : 
SJSO4-GW2SOO2 /MCYAN IAluminum 29co1 

11,14/97 
29iua/L : 11 I25197 

SJSOd-GW2S002 IMCYAN !Antimonv I 

SJSO4-GW2S-002 IMCYAN .Arsenic I 
1.7lualL /U i 11/13,97 

: 
SJSO4-GW2S-002 /MCYAN Barium 

3.2jua/L !U 11,13,97 
33 

SJSO4-GW2S-002 (MCYAN Bervllium 
ltua/L IJ i 1 l/25,97 

3.3 l!ua/L iJ 
IMCYAN Cadmium 

/ 1 l/25,97 
SJSO4-GW2S-002 2.11 O.S/ua/L IJ 
SJSO4-GW2S-002 IMCYAN Calcium 3750001 4&a/L I 

j 11,1$,97 

‘MCYAN Chromium 
1 1 l/25/97 

SJSO4-GW2S-002 4.6’ualL /U ! 11/25/97 
SJSO4-GW2S002 MCYAN Cobalt 88.71 3’ua,~ i 1 
SJSO4-GW2S-002 MCYAN Coaper 8.7’ 

1 l/25,97 
2ualL J i 1 l/25,97 

SJSO4-GW2S-002 MCYAN [Cvanide Slua/L U 1 11,7/97 

SJSO4-GW2S-002 MCYAN /Iron 6490 S/us/L 1 1 l/25/97 
SJSO4-GW2S-002 MCYAN !Lead 

MCYAN IMaanesium 

l.J’ua/L U .1 1 l/13/97 

SJSO4-GW2S-002 83900 45’ualL 1 1 l/25/97 

S&04-GW2S002 MCYAN Manaanese 3180 1 us/L ! 1 l/25/97 
SJSO4-GW2S-002 MCYAN Mercurv O.l3ua/L u I 1’1,13,97 

SJSO4-GW2S-002 MCYAN Nickel 110 4 ua/L 1 ‘I / 25/97 

SJSO4-GW2S-002 MCYAN Potassium 225cxl 97ua/L 1 ‘I /25/ 97 
SJSO4-GW2S-002 MCYAN Selenium 3.3ualL U 1’1/13/97 
SJSO4-GW2S-002 MCYAN Silver 1.5 3ua/L J lil/13/97 
S&04-GW2S-002 MCYAN Sodiurr, 43400 28 us/L 11//25/ 97 
S&04-GW2S-002 IMCYAN Thallium 1.5ua/L U 1 l/13/97 
SJSO4-GW2S-002 IMCYAN Vanadium 6.8 un,L U 11 I25197 
SJSO4-GW2S002 IMCYAN IZinc 542 

IPSPCB /4.4’-DDD 
3 us/L 11/25/97 

SJSO4-GW2S-002 0.1 us/L u 
IPSPCB 14.4-DDE 

11/21/97 
SJSO4-GWX-002 

iPSPCB 14,4’-DDT 
0.1 us/L ‘u ! 11,21/97 

SJSO4-GW2S-002 
IPSPCB IAldrin 

0.1 us/L U 
SJSO4-GW2S-002 

! 11/21/97 
O.O5ua/L U 1 l/21/97 

SJSO4-GW2S-002 IPSPCB alaha-BHC 
‘PSPCB 

O.O5ua/L U 
‘alaha-Chlordane 

1 l/21,97 
SJSO4-GW2S002 O.O5ua/L U 1 l/21,97 
SJSO4-GW2S-002 PSPCB Aroclor-1016 1 us/L u 1 l/21/97 
SJSO4-GW2S-002 PSPCB Aroclor- 122 1 2ua/L u 1 l/21,97 
SJSO4-GW2S-002 PSPCB Aroclor- 1232 1 ua,L u 
SJSOP-GW2S-002 

1 l/21/97, 
1 us/L U 1 l/21/97 

SJSO4-GW2S-002 1 us/L U 1 l/21,97 
sJso4-Gw2s,p0L 

Heptachlo! Epoxide.. .-. ___ 
..Metkwch!w ..__ --_ 

%%4:GW_2S-O02 
‘SO4-GW2S-002 

1!,2-Dichlorobenzene 
j 1,3-Dichlorobenzene . _ 
I1,4-Dichlorobenzene I 
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CT0 27 Site 3 and 4 Round 2 Groundwoter Sampling Anolyticol Doto 2/2/98 

SamDIe ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV QualI Date Anal 
SJSO4-GW2S-002 ISVTCL i2,2’-oxvbis(l-Chlorooropon i 1 lOkJa/L iu 11/14/97 
SJSO4-GW2S-GO2 ISVTCL ‘2.4.5Trichlorophenol 

I I 2&a/L IU ‘. 1 l/14/97 

SJSO4-GW2SCO2 isv-m ,2,4,6-Trichlorophenol I I lO/ua/L IU 1 l/14/97. 
SJSO4-GW2SGO2 !SvTCL 2,4-Dichlorophenol i lOiua/L iU ; 11/14/97 
SJSO4-GW2S002 ISVTCL 2,4-Dimethvlphenol ! mm iu ! 1 l/14/97 
SJSO4-GW2S-002 /SvrCL 2,4-Dinitrophenol 1 25juo/L YJ i 11/14/97 
SJSO4-GW2S002 iSVTCL 12,4-Dinitrotoluene 

I lOjua/L IU i 11/14/97 
SJSO4-GW2S002 iSVTCL /2,&Dinitrotoluene , lO/ua/L IU i 11/14/97 
SJSO4-GW2SOO2 isvTCL 12-Chloronophtholene lOiua/L !U I 11/14/97 
SJSO4-GW2S-002 ISVTCL 2-Chlorophenol lOiua/L IU i 11/14/97 
SJSO4-GW2S-002 ISvrCL 2-Methvlnophtholene lO/ua/L IU i 11/14/97 
SJSO4-GW2S002 ISVTCL 2-Methvlphenol lOiua/L IU ! 11/14/97 
SJSO4-GW2S002 /svrcL 2-Nitrooniline 25iuaA IU ! 11/14/97 
SJSO4-GW2S002 ISVTCL 2-Nitrophenol ioiuan. iu ! 11/14/97 
SJSO4-GW2S002 ISVTCL 3.3’-Dichlorobenzidine lO’ua/L ‘U I 11/14/97 
SJSO4-GW2S-002 ‘SVTCL 3-Nitrooniline 25ualL u i 11/14/97 
SJSO4-GW2S002 svrcL 4.6-Dinitro-2-Methvlphenol 25ua/L u ) 11/14/97 
SJSO4-GW2S002 SvrCL 4-Bromophenol-phenvleth lOua/L U I 11/14/97 
SJSO4-GW2S002 SVTCL t4-Chloro-3-Methvlphenol lOua/L ‘U / 11/14/97 
SJSO4-GW2S-002 svTcL 14-Chlorooniline lOua/L U I 11/14/97 
SJSO4-GW2S-002 SVTCL 4-Chlorophenvl-phenvleth lOua/L ‘U i 11/14/97 
SJSO4-GW2S-002 SVTCL &Methvlphenol lOua/L U 1 l/14/97 
SJSO4-GW2S-002 SVTCL 4-Nitrooniline 25ua/L U 1 l/14/97 
SJSO4-GW2S-002 SVTCL 4-Nitrophenol 25ua/L U 1 l/14/97 
SJSO4-GW2S-002 ‘SVTCL Acenophthene lOua/L U 1 l/14/97 
5X04-GW2S-002 SVTCL IAcenoohthvlene lOua/L U 1 l/14/97 
SJSO4-GW2S002 SVTCL Anthrocene lOua/L U 1 l/14/97 
SJSO4-GW2S-002 SvrCL Benzo(o)onthrocene lOua/L U 1 l/14/97 
SJSO4-GW2S-002 SVTCL Benzo(o)pvrene lOua/L U 1 l/14/97 
SJSO4-GW2S002 SVTCL Benzo(b)fiuoronthene lOua/L U 1 l/14/97 
SJSM-GW2S-002 SVTCL Benzo(a,h,i)pervlene lOua/L U 1 l/14/97. 
SJSO4-GW2S-002 SVTCL Benzo(kYluoronthene / lOua/L U 1 l/14/97 
SJSO4-GW2S-002 SVTCL bis(2-Chloroethoxvjmetho / lO’ua/L U 1 l/14/97 
SJSO4-GW2S-002 SVTCL Ibis(2-chloroethvl)ether lOua/L U 1 l/14/97 
SJSO4-GW2S-002 SvrCL bis(2-EthvlhexvDohtholate i lOua/L U 1 l/14/97 
SJSOP-GW2S-002 SvrCL Butvlbenzvlphtholote I lOualL U 1 l/14/97 
SJSO4-GW2S002 SvrCL Corbozole f lOualL U 1 l/14/97. 
SJSO4-GW2S002 ISVTCL Chrvsene lOua/L U 1 l/14/97 
SJSOP-GW2S-002 ISVKL ‘Di-n-butvlohtholote lOua/L U 1 l/14/97 
SJSO4-GW2S-002 SVTCL Di-n-O&l Phtholote lOua/L U 1 l/14/97 
SJSO4-GW2S-002 SVTCL ‘Dibenzo(o,h)onthrocene lOua/L U 1 l/14/97 
SJ!Xl4-GW2S-002 SvrCL Dibenzofuron -----_--_-. _____.___ --.. .^_... - 

S&04-GW2S-002 . - - .- .._. --.- 

I?_N_itroso-Di-n-Propylamine. 

SJSO4,.G!&‘S-OQ-. 
Penfachlorophenol 

SJSO4~GYY!S-O02. -. SYKL _ Pwne 
srso4~Gw2S-O02_- -._ IVCLOW .__-. 1,) ,j -Trichlorqe?hpne 
sISO4-GW2S002 IVCLOW 1,1,2,2-Tetrochloroethone t 
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CT0 27 Siie 3 and 4 Round 2 Groundwater Sampling Analytical Data 2/2/98 

1 Result 1 Det Limit 1 Units IDV Qua11 Date=} 

- 
1 

1 Analysis 1 Chemical 
IVCLOW Il. 1,2-Trichloroethane 
iVCLOW II, l-Dichloroethane 
IVCLOW Il. 1 -Dichloroethene 
IVCLOW 11.2.4-Trichlorobenzene 
IVCLOW / 1,2-Dibromo-3-ChloroDrou 
/VCLOW !1,2-Dibromoethane 
iVCLOW 1,2-Dichlorobenzene 
VCLOW 1,2-Dichloroethane 
ivaow 1,PDichloroDroDan~ 

Sample ID 
SJSO4-GW2S002 
SJSO4-GW2S-002 
SJSO4-GW2S002 
SJSO4-GW2S002 
SJSM-GW2S-002 
SJSO4-GW2S-002 
SJSO4-GW2S-002 
SJSO4-GW2S-002 
SJSO4-GW2S-002 

SJSO4-GW2S002 VCLOW Bromochloromethane 
SJSO4-GW2S-002 VCLOW Bromodichloromethane 
SJSO4-GW2S-002 VCLOW Bromoform 
SJSO4-GWZS-002 VCLOW Bromomethane 
SJSO4-GW2S-002 VCLOW Carbon Disulfide 
SJSO4-GW2S-002 VCLOW Carbon Tetrachloride 
SJSO4-GW2S-002 VCLOW Chlorobenzene 
SJSO4-GW2S-002 VCLOW Chloroethane 
SJSO4-GW2S-002 VCLOW Chloroform 
SJSO4-GW2S-002 VCLOW Chloromethane 
SJSO4-GW2S-002 VCLOW cis-1,2-Dichloroethene 
SJSO4-GW2S-002 VCLOW cis-1,3-DichloroDroDene 
SJSO4-GW2S-002 VCLOW Dibromochloromethane 
SJSO4-GW2S-002 VCLOW Ethvlbenzene 
SJSO4-GW2S-002 VCLOW Methvlene Chloride 
SJSO4-GW2S-002 VCLOW Stvrene 
SJSOP-GW2S-002 VCLOW Tetrachloroethene 
SJSO4-GW2S-002 VCLOW Toluene 
S.JS@4-GW2S-002 VCLOW Total Xvlenes 
S&04-GW2SM32 VCLOW Trans-1,2-Dichloroethene 
SJSO4-GW2S-002 VCLOW trans-1,3-DichioroDroDene 
SJSO4-GW2S-002 VCLOW Trichloroethene 
SJSO4-GW2S-002 VCLOW Vinvl Chloride 
SJSO4-GW2S-002F METAL Aluminum 
SJSO4-GW2S-OO2F METAL Antimonv 
SJSO4-GW2SCKQF METAL Arsenic 
.$JS@4-GW2S-OO2F M_ETA_L-. Bmium. _ _._- _ _--- 
S&SOt?:.@&&QO2F METAL --- B!Y!kJm.-.- -.- _. 

SJSO~-GW~S-OO~F _.... -.-. .-. .--- 

__ .-_ _ . __ 
SJS04-GW3D-002 
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CT0 27 Site 3 and 4 Round 2 Groundwater Sampling Analytical Data 2/2/98 

Sample ID 
S&04-GW3D-002 

1 Analvsis 1 Chemical 
IMCYAN iAluminum 

1 Result 1 Det Limit I Units IDV Qua11 Date Anal 
38.11ua/L iU 1 l/24/97, 

! 1.7iudL iu i 11/17/97 
8! 3&r/L IJ : 11/17/97 
51 lrua/L /J 1 1 l/24/97 
7i l&/L IB 1 l/24/97. 

, 0.4iualL IU 
j 
: 11/17/97 

@. 

SJSM-GW3D-002 iMCYAN IAntimonv 

SJSO4-GW3D-002 iMCYAN IArsenic f 3. 

SJS04-GW3D-002 IMCYAN IBarium I 56. 
.5X04-GW3D-002 IMCYAN iBervliium 0.7 
SJSO4-GW3D-002 IMCYAN Cadmium 
SJSO4-GW3D-002 IMCYAN /Calcium 80001 

SJSOP-GW3D-002 IMCYAN /Chromium 
SJSO4-GW3D-002 MCYAN /Cobalt 
SJSO4-GW3D-002 MCYAN icopper 
SJSO4-GW3D-002 MCYAN ICYanide 
SJSO4-GW3D-002 MCYAN /Iron 1180 
SJSO4-GW3D-002 MCYAN iLead 
SJSOP-GW3D-002 MCYAN iMaanesium 32301 
SJSO4-GW3D-002 MCYAN Manaanese 2301 
.SJSO4-GW3D-002 MCYAN Mercurv 
SJSO4-GW3D-002 MCYAN Nickel 
SJSO4-GW3D-002 MCYAN Potassium 1000 
SJSO4-GW3D-002 MCYAN Selenium 
SJSCkl-GW3D-002 MCYAN Silver 2.1 
SJSO4-GW3D-002 MCYAN ‘Sodium 125001 
SJSO4-GW3D002 MCYAN ‘Thallium 
SJSO4-GW3D-002 MCYAN Vanadium 
SJSOP-GW3D-002 MCYAN Zinc 18.1 
SJSO4-GW3D002 PSPCB 4/l’-DDD 
SJSO4-GW3D-002 PSPCB 4.4-DDE 
SJSO4-GW3D-002 PSPCB 4/l’-DDT 
SJSO4-GW3D-002 PSPCB Aldrin 
SJSOB-GW3D002 PSPCB alpha-BHC 
SJSO4-GWSD-002 PSPCB alpha-Chlordane 
SJSO4-GW3D-002 IPSPCB IAroclor-1016 
SJSO4-GW3D-002 PSPCB jAroclor-1221 
SJSO4-GW3D-002 PSPCB Aroclor-1232 
SJSO4-GW3D-002 PSPCB Aroclor-1242 
SJSOP-GW3D-002 PSPCB Aroclor-1248 
SJSO4-GW3D-002 PSPCB Aroclor-1254 
SJSO4-GW3D-002 PSPCB Aroclor-1260 
SJSO4-GW3D002 IPSPCB beta-BHC 
SJSC!4-GW3D-002 PSPCB delta-BHC 
SJSO4-GW3D-002 PSPCB Dieldrin 
SJSO4-GW3D002 PSPCB Endosulfan I 
SJSO4-GW3D~OO2 PSPCB ____ Fdosutfan II_ __ _. .__ _ _. ._.. ._ ._. 
SJSO&G.!&!~DXt~.2 . .._ qPSF!C&.-- EndosulfQn Sulfate ._. ._. ._ 

O.l’ua/L U 1 l/20/97 
O.O5ua/L u 11 I20197 

_ _ . ..oJuaL.- !?!---~-lKmz 
O,! uafL~~.u~ ____- lJ?Jxv. 

_-_ 

SJSO4-GW3D-002 

SJSO&GW3.D-QO? 

-__ ._ 

1,3-Dichlorobe.nzene 
1,4-Dichlorobenz-enc. _.. _ ___ 

SJSQl--GW3.D-OCQ ._ 
SJSO&W3D-PO2 ..jSVTCL .._ 12.4,5-Trichloropheno! .i __.__. 
5.!!94-GW3.D:4. - - b!T.CL. --;.I 12 4 6-Trichl.orop.henol ---A ._____ _ < 
SJSOP-GWJD-002 !S.VTCL-. !2,QDichlorophenol ._.. ._I _ 
SJSO&GW3D-002 [;S”& __ 12.4-Dimethtiphe-n-01 ..-. _ .I.-.-. __ . 
SJSO4-GW3D-002 12,4-Dinitrophenol I 
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CT0 27 Site 3 and 4 Round 2 Groundwater Sampling Analytical Dota 212198 

Samde ID 1 Analysis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Qua11 Date=1 

^ ;, 

%. 

SJSO4-GW3D-002 ISVTCL i2,4-Dinitrotoluene I lOiUa/L IU p 11114197 
SJSO4-GW3D-002 lSVTCL i2.6-Dinitrotoluene I lOiua/L IU ; 11114197 
S&04-GW3D-002 /SVTCL 12-ChloronaDhthalene j 10ualL iu : 11/14/97 
SJSO4-GW3D-002 ISVTCL i&ChloroDhenol I lO’ua/L iU I 11/14/97 
SJSO4-GW3D-002 SVTCL 12-Methvlnaphthalene ! I lOiua/L IU i 11/14/97 
SJSO4-GW3D-002 SVTCL I2-Methvlohenol 1 lOlua/L ju 1 l/14/97 
SJSO4-GW3D-002 SVTCL !2-Nitroaniline I 25iUO/L IU I 11/14/97 
SJSO4-GW30-002 SVTCL !ZNitrophenol I lO!ua/L iU i 11/14/97 
SJSO4-GW3D-002 SVTCL l3.3’-Dichlorobenzidin6 lOXJa/L [u i 11/14/97 
SJSO4-GW3D-002 SVTCL /3-Nitroaniline 2&a/L IU / 1 l/14/97 
SJSO4-GW3D-002 SVTCL /4,6-Dinitro-2-Methvlphenol 25iua/L IU 1 11/14/97. 
SJSO4-GW3D-002 SVTCL 14-Bromophenol-phenvleth lOlua/L u I 11/14/97 
SJSO4-GW3D-002 SVTCL IP-Chloro-3-MethvlDhenol lOtua/L U ! 11/14/97 
SJS04-GW3D-002 SVTCL id-Chloroaniline lOlua/L U I 11/14/97 
SJSO4-GW3D-002 SVTCL 4-Chlorophenvl-phenvleth lO/ua/L U I 11/14/97 
SJSO4-GW30-002 sVl-cL 4-Methvlphenol lOlua/L IU I 11/14/97 
SJSOP-G W3D-002 SVrCL P-Nitroaniline 25iudL ‘u I 11/14/97 
SJ.S04-GW3D-002 SV-rCL 4-Nitrophenol 25iua/L U I 11/14/97 
SJSO4-GW30-002 SVTCL Acenaphthene 1OiualL U 1 llr’14/97 
SJSO4-GW3D-002 SVTCL IAcenaDhthvlene 

I 
lOlua/L U ’ 11/14/97 

SJSO4-GW3D-002 SvrCL Anthracene lO/ua/L u ! 11,‘14/97 
SJSO4-GW3D-002 SVTCL ‘Benzo(a)anthracene lOiua/L ‘U 1 l/14/97 
SJSO4-GW3D-002 SvrCL Benzo(a)wvrene lO’ua/L U 1 l/14/97 
SJSO4-GW3D-002 SVTCL Benzo(b)fluoranthene lOua/L U 11/14/97 
SJSO4-GW3D-002 SV-rCL 1Beni!o(a.h.iIpervlene lOua/L U 1 l/14/97 
S&04-GW3D-002 SVTCL 1 Benzo(kXluoranthene 

/ 
lOua/L lu 1 l/14/97 

SJS04-GW3D-002 SVKL ‘bis(2-Chloroethoxdmetha lOua/L U 1 l/14/97 
SJSO4-GW3D-002 SVlCL ,bis(2-chloroethvl)ether lOua/L u 1 l/14/97- 
SJSOd-GW3D-002 SVTCL bisO-Ethvlhexvl)phthalate 5 7ua/L J 1 l/14/97 
SJSO4-GW3D-002 SVTCL ~Butvlbenzvlphthalate lOua/L u 1 l/14/97. 
SJSO4-GW3D-002 SVKL /Carbazole lOua/L U 1 l/14/97_ 
SJSO4-GW3D-002 SVTCL IChrvsene lOua/L U 1 l/14/97 
SJSO4-GW3D-002 SVTCL IDi-n-butvlphthalate ’ lOua/L U 1 l/14/97. 
SJSO4-GW3D002 ‘SVTCL iDi-n-O&l Phthalate lOua/L u 1 l/14/97 
SJSO4-GW3D-002 SVTCL !Dibenzo(a.h)anthracene lOua/L U 1 l/14/97 
SJSO4-GW3D-002 SVTCL IDibenzofuran lOua/L U 1 l/14/97 
SJ.S04-GW3D-002 SvrCL iDiethvlphthalote lOua/L U 1 l/14/97 
SJS04-GW3D-002 SVTCL IDimethvl Phthalate lOualL U 1 l/14/97 
SJSO4-GW3D-002 SvrCL iFluoranthene lOua/L U 1 l/14/97- 
SJSO4-GW3D-002 SACL iFluorene lOua/L U I 11/14/97 
SJSO4-GW3D-002 SVTCL IHexachlorobenzene lOua/L u I 11/14/97 

sJso4rC_3-~@L-S.~ _ Hexachk?obutadiene .- _.____ - ___ __ _____ ___._ 10 us/C .___ cl ___.. --I -1 !L1.4/% 
.sJ3-WGM&W2_ --3HGC--. ~._ . ..__. -... ___.__ --.__ _.- _ -.I.1 /.,/PI 
SJzQ4B~!KQ_-- .__.. _- ._. .._. 

_-.. _._. _ 
.SJSO4&KQOCQ- ._ .SVrC_L_-- 

N-Nitrosodiphenvlamine _. 

______ 

SJS@M%W-OO? 
!,1,2,2-Tetrachloroethane 
l,l,2-Trichloroeth. 
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CT0 27 Site 3 and 4 Round 2 Groundwater Sampling Analytical Data 212198 

Somde ID 1 Anolvsis 1 Chemical 1 Result 1 Det Limit 1 Units lDV Qua11 Date Anal 

SJSO4-GW3D-002 IVCLOW 11,2-Dichlorobenzene lrua/L IU : 1 l/9/97 
SJSO4-GW3D-002 /VCLOW Il.2-Dichloroethane IIU~L iu : 1?/9/97. 
SJsO4-GW3D-002 iVCLOW 11,2-Dichlorooropane / liUQ/L IU ! 1 l/9/97. 
SJSO4-GW3D-002 IVCLOW i 1.3-Dichlorobenzene : I l&/L IV I 1 l/9/97 
sJSO4-GW3D-002 /VCLOW 11,4-Dichlorobenzene I liua/L IU ! 1 l/9/97 

S.SO&GW3D-002 /VCLOW \2-Hexanone 1 &a/L iU ’ 1 l/9/97 
SJSO4-GW3D-002 IVCLOW 14-Methyl-2-Pentanone 5iua/L IU 1 11 I9197 
SJSO4-GW3D-002 /VCLOW Benzene llua/L kJ : 1 l/9/97 
SJSO4-GW3D-002 /VCLOW ‘Bromochloromethank liua/L ‘u 11 I9197 
SJSM-G W3D-002 VCLOW Bromodichloromethane 1 jua/L IJ t 1?/9/97 
SJSO4-GW3D-002 VCLOW Bromoform ha/L u I 1 l/9/97 
SJSO4-GW3D-002 VCLOW Bromomethane iiua/L u I 1 l/9197 
SJS04-GW3D-002 VCLOW ‘Carbon Disulfide llua/L U I 11/9/97 

SJSO4-GW3D-002 VCLOW Carbon Tetrachloride l/us/L U i 11/9/97 
SJSO4-GW3D-002 VCLOW khlorobenzene ?iua/L U I ??/9/97 
SJSO4-GW3D-002 VCLOW khloroethane iiua/L U I ?1/9/97 
SJSO4-GW3D-002 VCLOW khloroform liua/L U I 1 l/9/97 
SJSO4-GW3D-002 VCLOW Chloromethane l&/L u 1119197. 
SJSO&GW3D-002 VCLOW cis-1.2-Dichloroethene l’ua/L U 11 I9197 
SJSO4-GW30-002 VCLOW cis-?.3-Dichloroaropene 1 us/L U 1?/9/97 
SJSM-GW3D-002 VCLOW IDibromochloromethane 1 us/L U , 1 l/9/97 
SJS04-GW3D-002 VCLOW Ethvlbenzene 1 us/L U 11 I9197 
SJSO4-GW3D-002 VCLOW Methvlene Chloride 2 1 us/L B 1?/9/97 
SJSO4-GW3D-002 VCLOW Slvrene 1 us/L U 11 I9197 
SJSO4-GW3D-002 VCLOW Tetrachloroethene 1 us/L U I? /9/97 
SJSOd-GW3D-002 VCLOW Toluene 1 us/L U 1 l/9/97. 
SJS04-GW3D-002 VCLOW Total Xvlenes 1 us/L U 11 I9197 
SJSO4-GW3D-002 VCLOW Trans-1,2-Dichloroethene 1 us/L U 11/9/97 
SJS04-GW3D-GO2 VCLOW trans-1,3-Dichloroprooene i 1 us/L U 11 I9197 
SJSO4-GW3D-002 VCLOW Trichloroethene 1 us/L U 1?/9/97 
SJSO4-GW3D-002 VCLOW Vinvl Chloride I 1 us/L U 11/9/97. 
SJSO4-GW3D-002F METAL Aluminum 38.1 us/L U 1 l/24/97 
SJSM-GW3D-OO2F METAL IAntimonv 

I 1.7ua/L U 1 l/17/97 
SJSO4-GW3D-OO2F METAL Arsenic 3.2uafL U 11/17/97 
SJSO4-GW3D-OO2F METAL Barium 57.1 1 us/L J 11/24/97 
SJSO4-GW3D-OO2F METAL Bervllium 0.77 1 us/L B 1 1 / 24197 
SJSOO-GW3D-002F METAL Cadmium 0.4 us/L U ??/17/97 
SJSO4-GW3D-002F METAL Calcium 75500 46 us/L 11/24/97, 
SJS04-GW3D-002F METAL Chromium 4.6ua/L UL 11/24/97 
SJSOd-GW3D-OO2F METAL Cobalt 6ua/L U 11/24/97, 
SJSO4-GW3D-002F METAL Cooper 5.8ua/L UC 11124197. 

&!~~-GW!D-Q02F -_ ---.-11xX! _. SUQLL _ ___.. -llnm!z 
S-!S-WG~3.~QO2~. .--MEL% ____ -..-.__-__ 1 3 UQ/L- L-L-- - ._... !-!L?mz ---L--. 
sJsp4-GWSO:Q~2F --. 30300 _45_ug/L __ .--l.!L?P~Z 

2170 .-_--... ._- - 1 WL. _---___. - -.??m?LsZ 
sJSO4-GW3D-002F N1E?ALLJNcuw 
.SJSO4-GW3D-002F METAL /Nickel- .- 

- cl lJ_ugI_L-- U .__. -.- -.--- ____ --.L-. 11U3f97 
----6.3ugjL U _ .-!_! /I.&Y97 

SJSO4-GW3D-002F .-.--. -..- ____. __ 
.SJSO&GW3D-002F -... -. _ ____ __ -~ 

__,_..._ .__ 

SJS04-GW3D-002FP IMETAL 
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CT0 27 Site 3 and 4 Round 2 Groundwater Sampling Analytical Data 212198 

Sample ID 1 Analvsis 1 Chemical 
SJSO4-GW3D-OO2FP [METAL Cobalt b!lJcl/L ;u 1 

,” . 

l.dtjn... .._ ._ _ _._____ 

- .-. 

oclor~!Z!- - 
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SamDIe ID 1 Analvsis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Quall Date Anal 
SJSO4-GW3D-OO2P !PSPCB /aamma-BHC I 1 0.05:ua/L Iu 1 t ,20,97, 

S&04-GW3D-002P !PSPCB loamma-Chlordane ’ O.O5iua,L kJ 1 l/20,97 

SJSO4-GW3D-002P IPSPCB IHewtachlor O.O5;ua/L IU b 1 l/20/97 

SJSO4-GW3D-002P i;;;E; !HeDtaChlOr EDoxide O.O5iua/L IU 1 l/20/97 

SJSO4-GW3D-002P I [Methoxvchlor 
I 

O.S/ua,L tu I 1 l/20/97 

SJSO4-GW3D-002P IPSPCB !Toxowhene 1 5&r/L iU I 1 l/20,97 

SJSO4-GW3D-002P iSVTCL 1,2,4-Trichlorobenzene IO/UQ/L iu : 11,14,97 

SJSO4-GW3D-002P kVTCL ‘1.2-Dichlorobenzene 
.1,3-Dichlorobenzene. ! 

lO~ua/L IU 11/14,97 

SJSM-GW3D-002P SVTCL lOjua/L !U y 11,14,97 

SJSO4-GW3D-002P SVTCL 1,4-Dichlorobenzene / / lOlua,L iu j 1 l/14,97. 

SJSO4-GW3D-002P SVTCL 2,2’-oxvbis(l-Chlorowrowan 
I lOua,L IU i 11,14,97 

SJSO4-GW3D-002P SVTCL 2.4.5-Trichlorowhenol 25ua,L IU I 11,14/97 
SJSO4-GW3D-002P SVTCL 2.4.6Trichlorowhenoi 

I lO’ua,L iu I 1 l/14/97. 
S&04-GW3D-002P SVTCL 2,4-Dichlororohenol lOlua/L lu I 11/14,97 

S&04-GW3D-002P SVTCL 2,4-Dimethvlwhenol lO’ua/L U 

SJSO4-GW3D-OO2P SVTCL 2,QDinitrowhenol 25ua/L U 
/ 11,14/97 
! 11,14/97 

S.l.S04-GW3D-002P SVTCL 2.4-Dinitrotoluene lO’ua/L U ! 11/14/97 

SJSO&GW3D-O02P SVTCL 2,6-Dinitrotoluene lO’ua,L u I 11/14,97 

SJSM-GW3D-002P SVTCL 2-ChloronaDhthalene lOua,L u I 11/14/97 

SJSO4-GW3D-002P SVTCL 12-Chlorowhenoi lOua,L u I 1 l/14,97. 

SJS@4-GW3D-002P SVTCL 2-Methvlnawhthalene 10ua/L IU ! 11/14/97 
SJSM-GW3D-002P SVTCL 2-Methvlwhenol lO’ua/L u I 11,14/97 
SJSO4-GW3D-002P SVKL 2-Nitroaniline 25ua/L U 1 l/14,97. 
SJSO4-GW3D-002P SV-KL 2-Nitrowhenol lOua/L u 1 l/14/97 
SJSO4-GW3D-002P SVKL 3,3’-Dichlorobenzidine 10u0,L u 1 l/14,97 
SJSO4-GW3D-002P SVTCL 3-Nitrooniline 25iua/L U 1 l/14/97 
SJSO4-GW3D-002P SVTCL 4,6-Dinitro-2-Methvlwhenol 25ua/L U 1 l/14,97 
SJSO4-GW3D-002P SVTCL 4-Bromowhenol-whenvleth lOua/L u 1 l/14,97 
SJSO4-GW3D-002P SVTCL 14-Chloro-3-Methvlwhenol IOU&L u 1 l/14/97 
SJSO4-GW3D-002P SVTCL P-Chloroaniline lOua/L U 1 l/14/97 
S&04-GW3D-002P SVTCL 4-Chlorowhenvi-whenvleth lO’ua/L u 1 l/14/97 
SJSO4-GW3D-OO2P SVTCL ‘P-Methvlwhenol lOua/L u 1 l/14/97 
SJSO4-GW3D-002P SVTCL 4-Nitroaniline 25uafL U 1 l/14/97 
SJSO4-GW3D-002P SVTCL 4-Nitrowhenol 25ua/L U 1 l/14,97. 
SJSO4-GW3D-002P ISVTCL Acenawhthene lOua/L u 1 l/14/97 
SJSO4-GW3D-002P SVTCL Acenawhthvlene lOua/L u 1 l/14/97 
SJSO4-GW3DOO2P SVTCL Anthrocene lOua,L u 1 l/14/97 
SJSO4-GW3D-002P SVTCL Benzo(a)onthracene lO’ua/L u 1 l/14/97 
SJSO4-GW3D-002P SVTCL Benzo(a)wvrene lO’ua/L U 1 l/14,97 
SJSCkl-GW3D-002P SvrCL ‘Benzo(b)fluoranthene lOua/L u 1 l/14/97 
SJSO4-GW3D-002P SVTCL Benzo(a,h,i)wervlene lOua,L u 1 l/14,97 
SJSO4-GW3D-002P --.-_- .--. .-. ..- -_- SVTCL Benzo(!Ofl~orcmtbeoe ---_.--. .-.. - .--- - !L$mlC. _. UL--- -._111!419l 
S&QLI:GN~D:‘JQ~.P~. .A~‘KL -_ .-- .- bis(2rCh!~!o.~?hoxy)mefh$ ____._ 
&S-&T:GW3D-.UQ2P 
S.JSO&G-W3.D-O02P 

SJS@l:GW3D-002P ‘SVCL 
SXO4-GW3D-002P SVTCL ilsophorone 
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2,4,6-Trichlorophenol 
?,&kXhlorophenoI 
2,&D~m&~yiphenol 
?,&D.i~itrop.henol 
2,&Dinitrotoluene 
2,.&Dinit[otoluene 

Akt.hylnaphfhalene 

.sJXM-GW3WO2 - 
SJSO4-GW3S-002 _ 
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SamDIe ID 
SJSO4-GW3S-002 

1 Analysis 1 Chemical 1 Result 1 Det Limit 1 Units IDV Quol~Dotc 
iSvrCL i4-ChloroDhenvl-ohenvleth 

1 2-Dichlorobenzene 

Dichlorobenzene ._ _ _ 
Qi,ch!o@enzene 
ex!r?o_ne.-... 
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CT0 27 Site 3.ond 4 Round 2 Groundwater Sampling Anoiyticol Dota 2/2r9a 

Sample ID 1 Analvsis 1 Chemical I Result I Det Limit I Units IDV Quo11 Date Anal 
SJSO4-GW3S002 !VCLOW Carbon Tetrachloride ! I I~UQ/L iu 11/9/97 I 
SJS#-GW3S-002 IVCLOW Chlorobenzene / l!ua/L tU 1 l/9/97 

SJSO4-GW3S-002 VCLOW Chloroethane I / liuah. iu ! 1 l/9/97 
SJSO4-GW3S-002 VCLOW IChloroform 1 jua/L IU 11 I9197 

SJSO4-GW3S002 VCLOW Chloromethane I 1 llJa/L iu ; 1 l/9/97 

SJSO4-GW3S-002 .VCLOW cis-1,2-Dichloroethene l’ua/L ;u I 11/9/97 

SJSO4-GW3S-002 VCLOW cis-1,3-Dichloropropene llua/L lu ’ 11/9/97 

SJSO4-GW3S-002 VCLOW ‘Dibromochloromethane 1 liua/L iu : 1 l/9/97 

SJSO4-GW3S-002 VCLOW Ethvlbenzene l!UU/L IU i 11/9/97 

SJSO4-GW3S-002 VCLOW Methvlene Chloride 2 liua/L IB 1119197 

SJSO4-GW3S-002 VCLOW Stvrene liua/L IU 11 I9197 

SJS&l-GW3S002 ‘VCLOW Tetrachloroethene liua/L IU 11 /o/97, 

SJSO4-GW3S-002 VCLOW Toluene iiudL Iu 
SJSO4-GW3S-002 VCLOW Total Xvlenes liua/L iu 

1 l/9/97. 
11/9/97 

SJSO4-GW3S-002 ‘VCLOW Trans-1,2-Dichloroethene ikd~ iu 11/9/97 
SJ.S04-GW3S-002 VCLOW trans-1,3-Dichloropropene 1 ua/L U 1 l/9/97 

SJSO4-GW3S-002 VCLOW Trichloroethene 1 us/L ‘u 1 l/9/97 
SJSO4-GW3S-002 VCLOW Vinyl Chloride 1 us/L u 11/9/97 
SJSO4-GW3S-002F METAL Aluminum 38.1 us/L U 1 l/24/97 
SJSO4-GW3S-002F METAL Antimonv 5 1 ua/L K 1 l/17/97 
SJSO4-GW3S-002F METAL Arsenic 3.2ua/L U 11/17/97 
SJSO4-GW3S-002F METAL Barium 55.1 1 ua/L J 11/24/97 
SJSO4-GW3SOO2F METAL Bervllium 0.58ucJlL u 11 I24197 
SJSO4-GWJSOO2F METAL Cadmium 5.7 0.3ualL K 1 l/17/97 
SJSO4-GW3S-OO2F METAL Calcium 91000 46 us/L 11 I24197 
SJSO4-GW3S-002F METAL Chromium 4.6ua/L UL 11/24/97 
SJSO4-GW3S-002F METAL Cobalt 6ualL U 11 I24197 
SJSO4-GW3S-002F METAL Cooper 10 2ua/L L 1 l/24/97 
S&04-GW3S-002F ‘METAL Iron 2111 5uafL B 1 l/24/97 
S&04-GW3S-002F METAL Lead 1.3ua/L u 11/17/97 
SJSO4-GW3S-002F METAL Moanesium 34300 45 us/L 11 I24197 
SJSO4-GW3S-002F METAL Monaanese 40.1 1 us/L 12/l/97 
SJSO4-GW3SOO2F ,METAL Mercurv O.l3ua/L u 1 l/13/97 
SJSO4-GW3SOO2F METAL Nickel 6.3 us/L U 11 I24197 
SJSO4-GW3S-002F METAL Potassium 24000 97 us/L 1 l/24/97 
SJSOP-GW3S-002F METAL Selenium 3.3 ualL u 1 l/17/97 
SJSO4-GW3S-002F METAL Silver 3.2 3ualL J 1 l/17/97 
SJSO4-GW3S-002F METAL Sodium 215000 28 us/L 11 I24197 
SJSO4-GW3S-002F METAL Thallium 1.5ua/L u 1 l/17/97 
S&04-GW3SOO2F METAL Vanadium 8 4ua/L J 1 l/24/97 
SJSOO-GWSS-002F METAL Zinc 87.8 3 us/L 1 l/24/97, 
SJSO4-GW4S-002 ---_- .._ _ _-___ 
SJSO4-GW4S-002 MCYAN Aluminum 29 %-la __ -J-__ _. _ llf.25/97 

____ . .._.. _. .-_.1,7~ua/~...~-_-_.-__ll_U3/~7 
_ ..3 uch!L.-. ------.?I/ K!! 

.SJsO~G.W4S-.OO2 _.__ 
SJSO4-GW4S-002 

SJSWGW4S3.02 ~&CO?%. 1Potassiur-n 
.SJSpa,Gwas-o_o? IMCYAN ISelenium ___ __-_-.a 
SJSO4-GW4S002 /MCYAN ISilver 
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I2198 

II ZI Y/ 
I 112197 

---:-:-I 
: 112197 
i 112197 

l/L!!/Y/I I 

l/21/971 1 

pie ID 1 Analvsis t Chemical 1 Resu# esu# 1 Det Limit 1 Units ’ 1 DV QualI Dote Anal 1 Det Limit 1 Units ’ IDV QualI Dote Anal 

_ ,$L~ - IMCYAN iSodium 361000! 28tua/L ; 1 l/26,97 

!MCYAN (Thallium 2.2: 2ha/L !B i 11/13/97 I II f.slYl. 

or. -J2 IMCYAN ivanadium I 6.8ualL iu j 1 l/25/97 11 I25197 

4S-002 4S-002 IMCYAN IZinc IMCYAN IZinc I 31.5: 31.5: Jrua/L iB Jrua/L iB I 1 I/25,97 I 1 l/25,97 
4S-002 4S-002 iPSPCB iPSPCB i4,4’-DDD i4,4’-DDD 0.1 0.1 iua/L /U /us/L /U / / 11121,97. 11121,97. ~ 
4S-002 IPSPCB 14.4-DDE 0.1 ;ua/L iU I 11,21,97 

4S002 IPSPCB /4.4’-DDT 0.1 !ua/L !U ; 11,21,97 

4S-002 IPSPCB iAldrin 
, 

O.O5kJo/L ;u I 11,21,97 

z-002 IPSPCB ialpha-BHC .’ O.O5/ua/L :U : 11/21/97 

‘4S-002 \PSPCB /alpha-Chlordane O.OSiua/L iU i 11/21/97 

‘45-002 IPSPCB IAroclor-1016 l!ua/L IU 1 11/21/97 

‘OS-002 IPSPCB ikoclor-1221 2lua/L 1U ! 11,2T,97 

’44s~002 IPSPCB /Aroclor-1232 llua/L IU 1 11,21,97 

‘4S-CO2 PSPCB IAroclor-1242 l/us/L iU ! 11/21,97 

~4S-OO2 ‘PSPCB /Aroclor- 1248 llua/L !U 1 l/21/97 

14S-002 PSPCB /Aroclor-1254 llua/L IU 1 l/21,97 

IPSO02 PSPCB Aroclor- 1260 Iiua/L ‘U 1 l/21,97. 

/4S-002 PSPCB beta-BHC O.O5lua/L U 1 l/21,97 

MS-oo2 PSPCB delta-BHC o.o5iua/L U 1 l/21,97 

145002 PSPCB Dieldrin O.l/uo/L u I 11/21/Y/ 1 l/21,97 

/4S-002 PSPCB ,Endosulfon I O.O~/UQ,L iu ’ 11/21/97 1 l/21/97 

J4S002 PSPCB ‘Endosulfan II 0.1 us/L jU 11/21,97 11/21,97 

d4s-002 PSPCB Endosulfon Sulfate 0.1 us/L U 11,21,97 11,21,97. 

J4S-002 PSPCB Endrin 0.1 us/L U 11,21197 11,21,97 

V4S-002 PSPCB Endrin Aldehvde 0.1 us/L U 1 l/21,97 1 l/21,97. 

V4S-002 PSPCB Endrin Ketone 0.1 ua/L U 1 l/21/97 1 l/21,97 

V4S-002 PSPCB aomma-BHC O.Odua/L U 11/21,97 11/21,97 

V4S-002 PSPCB ‘aamma-Chlordone O.O5lua/L U 1 l/21/97 1 l/21/97 
V4S-002 V4S-002 IPSPCB PSPCB ‘Heptochlor iHeptochlor 1 I 0.05lu0/L O.O5lua/L U !lJ 1 l/21,97 1 l/21,97 

WS-002 PSPCB Heptochlor Eooxide O.OSiua/L U 11/21,97 1 l/21,97 , 
,+--- 7 PSPCB Methoxvchlor 0.5ua/L U 1 l/21/97 

1 iPSPCB Toxophene 5ua/L U 11,21,97 

h/4S-002 SVTCL 1,2.4-Trichlorobenzene lOua/L U 1 l/14,97. 

mIS-002 SVTCL 1,2-Dichlorobenzene lOuo/L ‘u 1 l/14/97 

N4S-002 SVTCL 1,3-Dichlorobenzene lOuo/L u 1 l/14,97 

N4S002 SVTCL 1 ,P-Dichlorobenzene lOua/L U 1 l/14,97 

N4S-002 SVTCL /2,2-oxvbis(1 -Chloroprooon lOua/L IU 1 l/14/97, 

N4S-002 SVTCL ‘2.4.5Trichlorophenol 25ua/L U 1 l/14/97 

N4S-002 SVTCL 2,4,bTrichlorophenol lOua/L U 11/14,97. 

hkci-002 SVTCL 2,4-Dichtorophenol lOua/L U 1 T/14/97. 

IN4S-002 svrcL 2.4-Dimethvlphenol lOun/L u 1 l/14/97. 

_-_-___ 
-___ __ _-_ ._ 

?.6-.Dh?roto!u&%X%. _ _ ._. ._______ 
2~Chlo_ron.onh?h_a!en.e __-.-._ __..._ 

I 

7 
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APPENDIX G 

Risk Assessment Assumptions Documents and- 
Teleconference Minutes 



Introduction 

The human health and ecological risk assumptions for the Remedial Investigation and Feasibility 
Study (RUFS) of Landfill B (Site 2), Landfill C (Site 3) Landfill D (Site 4), and the Burning 
Grounds (Site 5) at the St. Juliens Creek Annex, in Chesapeake, Virginia are documented below. 
The risk assessment assumptions are preceded by a description of the site and a summery of recently 
completed field investigations activities. Additional detail regarding site background and 
field investigation activities are documented in the following documents: Final Work Plan, Landfill 13 
(Site 2) and the Burning Grounds (Site 5), Remedial Investigation and Feasibility Study and Final Work 
Plan, Landfill C (Site 3) and LandJll D (site 4), Remedial Investigation and Feasibility Study. The risk 
assessment for Sites 2,3,4, and 5 will proceed upon review and approval of the risk assessment 
assumptions by the Navy and regulatory agencies. Figures and tables referenced in the text are located at 
the end of this document. 

Site Descriptions 

Site 2 is an inactive unlined landfill located at the corner of Saint Juliens Drive and Craddock Street in 
the southwestern section of the facility (Figure 3-l). Burning and incineration of refuse was conducted at 
the land.fill. Refuse disposed at Site 2 included garbage, acids, waste ordnance, and blast grit from ship 
repair operations. Presently, the landfill is grass covered with heavy brush located in the southwestern 
part of the site. The eastern part of the site is water covered and appears to drain into St. Julien’s Creek to 
the south. The site is bounded to the north by a drainage ditch and to the east by Building 130 and the 
building’s adjacent area. The drainage ditch appears to empty into the eastern (water covered ) portion of 
the landfill. 

Site 3 is adjacent to the northeastern comer of the St. Julien’s Creek Annex property boundary and covers 
approximately 10 acres. The area was originally a mudfIat where refuse was dumped and allowed to burn; 
the ash was then used to fill in the area. Refuse disposed of at Site 3 included solvents, acids, bases, .and 
mixed municipal waste. Two pits reportedly used for disposal of oils and oily sludge’s, as well as for 
periodic burning, were also located at Site 3, At the present time, the landfill is grass covered with no 
visible signs of debris or refuse. A communication and/or radar facility is located in the northeastem area 
of the landfill. The downgradient direction of the site appears to be toward Site 4 and Blow’s Creek. 

Site 4 covers an estimated 5 acres approximately 300 feet south of Site 3. While in operation, the site was 
an unlined trench and fill landfill. Refuse disposed of at Site 4 included drums of unknown wastes and 
polychlorinated biphenyls (PCBs). The site is characterized by raised surface features and areas which 
lack vegetation. A brush line borders the northern edge of the landfill with brush also extending beyond 
the western and southern edges. Metal and concrete debris piles are dispersed throughout the site. 

Site 5 is located off of Craddock Street in the northern part of the facility. Wastes disposed at the burning 
grounds included ordnance materials such as black powder, smokeless powder, explosive D, Composition 
A-3, tetryl, TNT, and fuses. Non-ordnance materials included carbon tetrachloride, trichloroethylene 
(TCE), paint sludges, pesticides, and various types of refuse. In 1977, the surface area was burned with 
straw, diced, and burned again, in an effort to decontaminate the soil. 



Remedial Investigation Data Collection 

A summary of recently completed RI field investigation tasks is documented below. Laboratory results 
from soil, groundwater, surface water, and sediment samples have been validated and will be included in 
the human health and ecological risk assessments. 

Monitoring Well Installation and Sampling 

Three shallow and two deep monitoring wells were installed and sampled at both Site 2 and Site 5. while 
four shallow and two deep monitoring wells were installed at both Site 3 and site 4. Shallow monitoring 
wells were designed to sample the uppermost saturated zone encountered, while the deep monitoring 
wells was designed to sample groundwater in the Yorktown Aquifer. Where they are installed. deep 
monitoring wells are paired with shallow wells in order to provide an indication of the vertical profile of 
groundwater quality and indication of the vertical groundwater flow direction. At each site, one deep and 
one shallow monitoring well were installed at upgradient locations. 

All monitoring wells are constructed of nominal 2-inch diameter PVC well riser and lo-slot. lo-ft long 
screen. Details of well construction are provided in the Sampling and Analysis Plan (SAP). 

All monitoring wells were developed by surging with a surge block assembly and pumping the wells with 
a submersible pump. Wells were developed until water quality parameters (pH, conductivity, temperature 
and turbidity) had stabilized. 

All wells were sampled in July, 1997 using a decontaminated submersible pump, and clean tubing. 
Samples were analyzed for TCL organic constituents, TAL metals (filtered and unfiltered), and total 
phosphorus. Two samples were selected, using field screening techniques for TNT, for nitramine 
analysis. 

Surface Soil Sampling 

Surface soil samples were collected at all sites using a stainless steel spoon and bowl following protocols 
described in the work plan. The objective of the surface soil sampling was to obtain analytical data for use 
in the human health risk assessment. Samples were analyzed for TCL organic constituents, TAL metals, 
and total phosphorous. One sample was selected, using field screening techniques for TNT, for nitramine 
analysis. 

Subsurface Soil Sampling 

The investigations at Sites 2 through 5 included the collection of subsurface soil samples for chemical 
analysis. Samples collected for chemical analysis were obtained using a truck-mounted, hydraulic, direct 
push technology @PT) probe. Soil samples were collected using a 4-ft long by 2-inch outside diameter 
(O.D.) sample barrel equipped with acetate liners. The objective of the soil sampling was to collect soil 
from just above the water table. 

One sample at each site was collected as a composite sample from ground surface to four feet. These 
samples were analyzed for total organic carbon and were collected specifically for ecological risk 
assessment purposes. 



A total of five subsurface soil samples were collected from Site 2. The sampling locations were selected to 
include one upgradient location as well as samples located around the perimeter of the pond. Samples 
were analyzed for TCL organic constituents, TAL metals, and total phosphorus. One sample was 
selected, using field screening techniques for TNT, for nitramine analysis. 

A total of seven subsurface soil samples were collected from Site 3. The sampling locations were selected 
to include one upgradient location, as well as samples throughout the landfilled area. Samples were 
analyzed for TCL organic constituents, TAL metals, and total phosphorus. 

Subsurface soil sampling with the DPT probe was conducted at three locations at Site 4. One location was 
selected as an upgradient location. The other two samples were collected along the down gradient edge of 
the landfill adjacent to the patrol road. Samples could not be collected on the landfill due to the density of 
concrete and other rubble within the landfill. Samples were analyzed for TCL organic constituents, TAL 
metals, and total phosphorus. 

Subsurface soil sampling with the DPT probe was conducted at three distinct areas at Site 5: the burning 
grounds, the caged pit area, and a former drop tower. One location was selected as an upgradient 
location. Samples were analyzed for TCL organic constituents. TAL metals, and total phosphorus. One 
sample was selected, using a field screening technique for TNT, for nitramine analysis. Additionally, five 
subsurface samples were selected for dioxin analysis at Site 5. 

Surface Water and Sediment Sampling 

Three sediment and two surface water samples were proposed for both Site 2 and Site 5. Due to dry 
conditions, only one surface water sample, from Site 2, was collected. Sediment samples were collected 
with stainless steel bowls and spoons. The surface water sample was collected directly into the sample jar. 
Sediment and surface water samples were analyzed for TCL organic constituents, TAL metals, total 
phosphorous, total organic carbon and nitramine. 

Four sediment samples were proposed for both Sites 3 and 4. Additionally, four surface water samples 
were proposed for Site 3 and 3 surface water samples were proposed for Site 4. Due to dry conditions, only 
one surface water sample, from Site 4, was collected. Sediment samples were collected with stainless steel 
bowls and spoons. The surface water sample was collected directly into the sample jar. Sediment and 
surface water samples were analyzed for TCL organic constituents, TAL metals, total phosphorous, and 
total organic carbon. 

Human Health and Ecological Risk Assessment: 
Assumptions 

The baseline human health and ecological risk assumptions are contained in the text below and 
Tables 1 and 2. 

RI Baseline Human Health Risk Assessment (BLRA) 
A BLRA will be performed for Sites 2, 3, 4, and 5 to assess the potential human health risks 
posed by the site. The risk assessment will evaluate the potential effects of existing site 
contamination on both current and potential future exposed populations. Future risks will be 
based on current site conditions, assuming no additional remedial action is conducted at the 
site. Although the future use of the site is expected to remain industrial, both residential and 



industrial scenarios will be evaluated. Federal and state applicable or relevant and appropriate 
requirements (ARARs) will be identified and compared with the RI data under this task. 

The risk assessment will be completed in accordance with EPA’s Risk Assessment Guidance for 
Super-fund (RAGS), Volume I - Human Health Evaluation Manual (Part A), dated 
December 1989, RAGS Parts B and C dated December 1989. The exposure factors in RAGS 
have been superseded by OSWER Directive 9285.6-03, Human Health Evaluation Manual, 
Supplemental Guidance: Standard Default Exposure Factors, dated March 199 1. EPA Region 
III risk assessment guidance will also be followed, which includes technical documents such as 
“Assessing Dermal Exposure From Soil, * dated December 1995, and “Use of Monte Carlo 
Simulation in Risk Assessments,” dated February 1994. Dermal permeability coefficients will 
be taken from EPA’s Interim Guidance for Dermal Exposure Assessment, dated January 1992; 
Other required exposure factors may be taken from Exposure Factors Handbook (EPA, 1989) 
and the American Industrial Health Council’s Exposure Factors Sourcebook (AIHC, May 
1994). The risk assessment will contain the following major components: 

. Data evaluation and identification of contaminants of potential concern 
l Exposure assessment 
. Toxicity assessment 
. Risk characterization 
. Uncertainty analysis 

Contaminants of Potential Concern 

The first step of the risk assessment will be to select contaminants of potential concern 
(COPC). The selection criteria in EPA Region III’s Selecting Exposure Routes and 
Contaminants of Concern by Risk-Based Screening, January 1993, will be followed to 
determine which chemicals will be evaluated quantitatively. This methodology includes 
evaluating data quality, reducing the data set using risk-based concentrations (based on a target 
cancer risk of 1 x 10” and a target hazard index of 0. l), and further reducing the data set 
according to frequency of detection, and evaluation as human nutrients. Since a background 
study has not yet been performed at St. Julien’s Creek Annex, no comparison of site 
contaminant levels to background can be performed as part of the COPC screening. 

The available data set includes data collected during this investigation as well as data collected 
as part of the Relative Risk Ranking System Data Collection Report, St. Julien’s Creek Annex 
to the Norfolk Naval Base, Chesapeake, Virginia dated April 23, 1996 (Relative Risk data). 
Data collected during the RI will be evaluated quantitatively. Relative Risk data will be 
evaluated in a qualitative fashion only. 

Upgradient samples were collected from sediment, surface soil, subsurface soil, shallow 
groundwater and deep groundwater at each site. As upgradient contaminant levels do not 
represent site-related conditions, upgradient samples will not be considered in the BLRA. 

Exposure Assessment 

The second step of the risk assessment will be to identify actual or potential exposure pathways 
and to determine the probable magnitude of human exposure. Only plausible and complete 
pathways will be carried through the exposure-quantification section to the risk 
characterization. A complete pathway contains a source of chemical release, a medium for 
environmental transport, a point of contact with the contaminated medium, and an exposure 



route at the point of contact. The pathways that are anticipated to be complete at Sites 2 
through 5 are those listed in Table 1. 

Quantification of exposure involves determining the exposure concentration and exposure 
parameters. The sources that will be consulted for the exposure parameters are discussed 
above. Table 2 summarizes the exposure parameters for use in the human health risk 
assessment. The exposure concentrations will be calculated for each scenario. The 95 percent 
upper confidence limit of the mean (95UCL) will be used as the exposure concentration for 
soil. The 95UCL calculation depends on the distribution of the data. A W-test will be used to 
determine if the data are lognormally or normally distributed. If the 95UCL is greater than the 
maximum detected concentration, the maximum detected concentration will be used as the 
exposure concentration. The exposure concentration for groundwater will be the concentration 
of each constituent detected in the well or group of wells that are the most contaminated or are 
located in the center of the plume. 

For calculating the exposure concentrations for the risk assessment, the following data- 
handling methodology will be used. When a primary sample and a duplicate sample are 
collected, the maximum concentration will be used as the sample concentration. Half the 
sample quantitation limit (SQL) or sample detection limit (DL) will be used for cases where no 
detectable contaminant quantities were found in that specific sample, but the contaminant was 
detected in that medium for that group of samples. Data that have been qualified with a “J” 
(estimated value), “K” (biased high), or “L” (biased low) will be treated as unqualified 
detected concentrations. Data qualified with an “R” (rejected) will not be used for risk 
assessment and will not be included in the total count of samples analyzed for a constituent. 
The assumption will be that the blank-related concentration of a constituent qualified with a 
“B” is the SQL. 

Toxicity Assessment 

The next step of the risk assessment is the toxicity assessment. The primary source of 
toxicological data to be used in the analysis will be EPA’s Integrated Risk Information Syistem 
(IRIS) database. If toxicological data for a particular constituent are not available in IRIS, 
EPA’s Health Eficts Assessment Swnmary Tables (HEAST) will be consulted. This section 
will include a brief discussion of the toxicological characteristics of the major site contaminants 
and the quantitative approach used to assess the potential effects of the carcinogenic and 
noncarcinogenic effects on human health. 

Risk Characterization 

Risk characterization is the next step in the baseline human health risk assessment. It combines 
the results of the exposure assessment with the critical toxicity values in the appropriate media 
for each COPC. For quantitative risk estimation from carcinogenic chemicals, excess lifetime 
cancer risks will be estimated. Potential risks from noncarcinogenic chemicals will be 
presented using the hazard index approach. If estimated risks approach the EPA threshold 
values, a Monte Carlo risk analysis will be performed according to EPA Region III technical 
guidance. 

Uncertainty 

The last section will be a discussion of uncertainty that provides the limits and assumptions for 
the results of the risk characterization. The discussion will include a qualitative sensitivity 
analysis of the exposure assumptions- 



Results 

The results of the BLRA will be documented in the RI report. The risk assessment will be 
used to help determine whether remediation is necessary and to help develop preliminary 
remediation goals for the media of concern. 



TABLE 1 
Site 2, Site 3, Site 4, and Site 5 

St. Juliens Creek Annex 
Summary of Samples Collected by Media 

Surface Subsurface 
Groundwater Soil Soil Sediment Water 

Site 2 5 10 5 3 
Site 3 6 7 7 4 
Site 4 6 10 3 4 
Site 5 5 9 15 3 



TABLE 2 
See 2, Site 3, Site 4, and Site 5 

St. Juliens Creek Annex 
Summary of Exposure Pathways and Potentially Exposed Populations 

icenano Timeframe Land use Receptor Populabon Medrum Receptor Age Exposure Rout Evaluate Scenario? 

Current lndustnal Trespasser Surface Soil Adult Dermal Yes 
lngestlon Yes 
Inhalation No 

Sedrment Adult Dermal Yes 
Ingestton Yes 
lnhalabon No 

Surface Water Adult Dermal Yes 

ingestion No 

Inhalation No 

Groundwater Adult Dermal No 

Ingestion No 

Inhalation No 
Worker Surface Soil Adult Dermal Yes 

(Sate Worker) Ingestion Yes 
lnhalabon No 

Sediment Adult Dermal Yes 
lngesbon Yes 
lnhalabon No 

Surface Water Adult Dermal Yes 
Ingestion No 
Inhalation No 

Groundwater Adult Dermal Yes 
Ingestron Yes 
lnhalahon Yes 

Future Residential Homeowner Surface Soil AduiVChild Dermal Yes 
Ingestion Yes 
lnhalatron No 

Sediment AduiVChild Dermal Yes 
Ingestion Yes 
Inhalation No 

Surface Water Adult/Child Dermal Yes 
Ingestion No 
lnhalahon No 

Groundviater AdulUChrld Dermal Yes 
Ingestion Yes 
lnhalabon Adult: Yes, Chrld: Nc 

Industrial Worker Surface/Subsurface Soil Adult Dermal YES 
(Consbucbon Worker) ingesbon Yes 

Inhalation No 
Sedrment Adult Lknal Yes 

lngesbon Yes 
lnhalabon No 

Surface Water Adult Dermal Yes 
ingestion No 
lnhalatron No 

Groundwater Adult Dermal Yes 
ingestion Yes 
inhalation Yes 

Trespasser Surface Soil Adult Dermal Yes 
Ingestion Yes 
Inhalation No 

Sedrment Adult Dermal Yes 
Ingestion Yes 
Inhalation Yes 

Surface Water Adult Dermal Yes 
Ingestion No 
Inhalation No 

Groundwater Adult Dermal No 
Ingestion No 
lnhalabon No 
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St. Juliens Creek Risk Assessment Assumptions Document for Sites 2,3,4, and 5 Conference Call 
November 20,1997 
Meeting Summary 

Participants: 
Navy-LANTDIV 
Virginia Department of Environmental Quality 
Gannet-Fleming (EPA Risk Assessor Consultant) 
CH2M Hill 
CDM Federal 

Randy Jackson, Sheni Eng 
Devlin Harris, Pat McMurray 
Jill Gaito 
Mike Tilchin, Ronnie Warren 
Dave Schroeder, Susan Insetta Spielberger, 
Lytme France, James Romig 

The purpose of the conference call was to discuss the Risk Assessment Assumptions Document prepared 
by CDM Federal. The conference call was held form 10:00 to 11: 15. Prior to the call a copy of the Risk 
Assessment Assumptions Document and a copy of the conference call agenda were distributed to all 
participants. As the Risk Assessment Assumptions Document will not be resubmitted, these meeting 
minutes provide agreed upon changes to the Assumptions Document and should be used in conjunction 
with the Assumptions Document. 

Site Descrietions/ Remedial Investipation Data Collection 

Pat McMurray noted that samples were collected for dioxin analysis from only one site (Site 5). Dave 
Schroeder responded that the frequency of dioxin sample collection had been previousiy agreed upon at a 
meeting between Dave, Randy Jackson, Devlin Harris, and Rob Thomson (U.S. EPA). The rationale for 
collecting dioxin samples only from Site 5 was that there was evidence of burning of chlorinated 
compounds at this site. Pat also asked why only subsurface soil samples were analyzed for dioxin. Dave 
replied that the original ground surface of the burning grounds is below the current ground surface at Site 
5. Subsurface soil samples were collected in an attempt to sample the original surface soil of Site 5. 

Jill Gait0 noted that only two surface water samples had been collected as part of the remedial 
investigation (RI). She asked ifthere were any plans to collect additional samples from site surface waters 
during non-dry conditions. Dave stated that there were currently no plans to collect additional surface 
water samples, however additional sampling may be considered after the RI report has been completed. 

Jill also noted that oily wastes are believed to have been disposed at Site 3 and wondered if there were any 
plans to collect samples for total petroleum hydrocarbon (TPH) analysis. Dave responded that collection 
of samples for TPH analysis was in the original scope of work for the Site 3 investigation. However, it 
was decided in the meeting referenced in paragraph one of this section that TPH samples would not be 
collected at Site 3. 

Jill noted that the sizes of Sites 2 and 5 were not provided in the Site Descriptions section of the Risk 
Assessment Assumptions Document. Jill also asked if Site 5 is grass covered. Dave responded that Site 5 
is mostly covered with a mixture of gravel and soil. He also stated that the actual size of Site 5 is difficult 
to discern. Lynne France estimated the size of Site 2 to be approximately one acre. Dave and Randy 
Jackson also stated that more detailed site descriptions as well as site maps will be included in the RI 
report. The risk assessment will be a part of the RI document. 

Sherri Eng ‘noted that field screening for TNT was conducted and asked if there was analytical data for 
other explosives. Dave confirmed that field screening for TNT was conducted for “hot spot” identification 
only and that there was analytical data available for various explosives. Sherri also noted that listed 
wastes were detected at Site 5 and stressed that caution should be used when disposing of investigation- 
derived wastes from this area. 



Randy Jackson noted that the site description of Site 4 in the Risk Assessment Assumptions Document is 
potentially misleading. The description states that drums of “unknown wastes and polychlorinated 
biphenyls (PCBs)” were disposed at the site. Randy felt that this implied that drums containing pure 
PCBs were disposed at the site. In reality, PCB wastes disposed at the site consisted of ballasts for 
fluorescent lights. 

Human Health Risk AssumDtions 

COPC Selection 

The contaminant of potential concern (COPC) selection methodology described in the Risk Assessment 
Assumptions Document specifies considering frequency of detection for data set reduction. Pat 
emphasized a cautious approach when using this technique. Susan Insetta Spielberger explained that it is 
likely that the small number of samples collected will preclude frequency of detection from being an issue 
in COPC selection. Susan also noted that the COPC selection protocols described in Norfolk Naval 13ase 
Consensus Agreement #6A (Parts 1 through 6) will be followed. 

Exposure Assessment 

Pat asked whether maximum and average exposure point concentrations will be used with upper bound or 
upper bound and average exposure assumptions. Susan indicated that maximum and average exposure 
point concentrations will be used with upper bound exposure assumptions. 

Jill asked if EPA’s new adult lead exposure model would be used as part of this risk assessment. All 
parties agreed that the IEUBK model will be used to assess lead exposure in children and the new EPA 
lead exposure model will be used to assess lead exposure in adolescents and adults. Ronnie Warren 
indicated that she had used the adult lead model, which addresses lead exposure from soil exposure only. 
Ronnie will send CDM Federal a copy of the adult lead model. 

Jill also noted that the Foster and Chrotowski Shower Model should be used to evaluate exposure to 
volatile organic compounds while showering for adults only. It is assumed that children do not shower. 

Randy provided a comment from Tim Reisch (Navy - COMNAVBASE - Activity Coordinator) regarding 
the proposed future land use at St. Juliens Creek. The Risk Assessment Assumptions Document statles 
that the future use of the site is expected to remain industrial. Tim noted that there is a possibility th,at the 
sight may be converted to commercial use at some point in the future. Susan responded by saying that the 
future use scenario will consider residential land use, which is more conservative than commercial use. 

Jill noted that in Table 2 of the Risk Assessment Assumptions Document, inhalation of sediment was 
considered as an exposure pathway for future trespassers, but was not considered as an exposure pathway 
for any other receptor populations. Susan and James Romig stated that the selection of the sediment 
inhalation pathway for future trespassers was made in error and that this pathway would not be considered 
in the risk assessment. 

CDM initiated a discussion regarding the consideration of the soil to air pathway. Pat suggested 
screening for COPCs at all sites using the RBC soil to air screening values. If any COPCs are identified, 
exposure calculations should be performed. The subsurface soil to air pathway will be evaluated to 
account for construction worker exposure. 

Jill initiated a discussion regarding the potential for swimming in surface water bodies at the St. Juliens 
Creek Annex. Randy stated that he did not believe the water bodies were swimmable. CDM will provide 
the rationale for not considering the swimmer as a receptor in the uncertainties section of the risk 
assessment. 



Pat provided a few revisions to the ingestion rates presented in Table 3 of the Risk Assessment 
Assumptions Document. She stated that 50 mg/day should be used for a worker performing non-intrusive 
activities and 480 mg/day should be used for construction workers. CDM will confirm that the 100 
mg/day used for other adults is correct. 

Jill noted that Table 2 contained several adult residential exposure parameters that Gannet’s subcontractor 
could not verify. CDM will check these values and contact Jill if chuification is necessary. 

Pat also stated the 8 hour/event exposure time proposed for the adult worker for groundwater seemed to 
high. She suggested reducing the exposure time to 1 hour/day for this receptor for the deep aquifer. Pat 
also noted that the 8 hour/event exposure time to surface water for the adult worker seemed excessive. 

Ronnie Warren stated that skin surface area presented in Table 3 for an adult resident exposed to 
groundwater seems low. She stated that the actual value should represent the surface area of an entire 
adult body since the exposure will occur during showering. The actual value is closer to 20.000 cm’ than 
the 5,800 proposed. 

Pat suggested that a groundwater exposure scenario for an excavation worker should be added. All parties 
agreed that the deep aquifer should be considered for this scenario. 

Following this comment, CDM initiated a discussion on the water supply for the City of Chesapeake, 
Virginia. Randy stated that Chesapeake buys some of its water from the City of Norfolk and does have 
some use of the deep aquifer. Pat stated that water from the shallow aquifer is not drinkable. Randy will 
obtain documentation regarding the future water supply for the City of Chesapeake. 

CDM initiated a discussion regarding the types of site workers that should be considered in this risk 
assessment. Pat suggested that two types of workers are needed for on-site consideration: a short-term 
(construction) type, and a long-term (groundskeeper) type. Offsite workers to possibly be considered for 
exposure include car washers and agricultural workers. The inclusion of these workers in the risk 
assessment will be determined based on contaminant migration potential. 

Pat noted that Table 2 does not consider a food chain or surface water ingestion scenario. She requested 
that the rationale for not evaluating these two pathways be included in the risk assessment. Pat also stated 
that in cases where current and future scenarios are identical, it is not necessary to evaluate both 
scenarios. 

Uncertainties 

Sheni requested that the non-inclusion of a quantitative screening of metals versus background values be 
discussed in the uncertainties section. Randy added that a background study is being initiated at the Slag 
Pile Site, but will probably not be completed in time for consideration in the risk assessment document. 

Discussion of Remainiw Issues on CDM’s Conference Call Apenda 

CDM asked if there were Consensus Agreements other than #6A (Parts 1 through 6) and #6B. Devlin 
stated that a Consensus Agreement #6C has been completed. This Consensus Agreement pertains to the 
evaluation of groundwater exposures. Since the Consensus Agreements were written specifically for 
Norfolk Naval Base any deviations that develop when being applied to St. Juliens shall be defended in the 
risk assessment. 

CDM asked if the Navy considered the trespasser a recreational receptor. Sherri stated that the 
recreational receptor at St. Juliens is a trespasser. Sherri also requested that the rationale for combining 
the trespasser and recreational receptor be provided in the uncertainties section of the risk assessment. 



Lyrme France stated that during RI field activities. children were noted in the vicinity of the site. As a 
result, adults, children, and adolescents will all be considered as potential trespassers. 

CDM asked if surface soil contaminant concentrations should be compared to Soil Screening Levels 
(SSLs) protective of transfer from soil to groundwater as described in Consensus Agreement g6.A. 1. Pat 
and Devlin both stated that given the fact that shallow groundwater at St. Juliens is close to the ground 
surface, SSLs should be compared to surface soil contaminant concentrations. 

CDM asked if it is necessary to perform a Monte Carlo evaluation on the data. All parties agreed that a 
Monte Carlo simulation is not needed for this risk assessment. 

CDM asked if percentage of total risk calculations are required for this risk assessment. Pat stated that 
the calculations are not needed as long as the risk drivers are clearly identified in the conclusion of the 
risk assessment. 

Rob Thomson requested that CDM utilize the recently developed standard risk tables in this risk 
assessment. All parties agreed that the standard risk tables will be used in this risk assessment. 

Action Items 

. CDM will provide EPA’s recently developed standard risk tables to Gannet-Fleming. 

. The Navy will provide CDM with any documentation regarding the future water supply of 
Chesapeake, VA. 

. CHZM Hill will provide CDM with Consensus Agreement #6.C., and Gannet-Fleming with 
all Consensus Agreements. 

. CHZM Hill will provide CDM with EPA’s adult lead exposure model. 





NAVAL BASE NORFOLK PARTNERSHIP 
EIUMAN HEALTH RISK ASSESSMENT 

CONSENSUS AGREEMENT #6.A 

TOPIC: Methodology Used for the Identification of Chemicals of Potential Concern 

SUMMARY AND BASIS OF AGREEMENT: 

The identification of Chemicals of Potential Concern (COPCs) is the first component, following data evaluation, 
in all human health risk assessments. For sites at Naval Base Norfolk, COPC selection shall be completed 
separately for each environmental medium and area of concern (if applicable) using analytical data. obtained 
during sampling and analyitical investigations. The analytical data to be used to select COPCs in risk 
assessments for Naval Base Norfolk will always undergo formal third party data validation in accordance with 
the most recent publications of USEPA’s National Functional Guidelines, in order to determine data quality and 
usability. 

.-.. 

Prior to continuing s ummarimtion and discussions of the basis of this agreement, it should be noted here that the 
acronym COPC should not be confused with the acronym COC (which will appear later in text). The former is 
an acronym for the term used in Naval Base Norfolk risk assessments; the latter acronym is used in discussing 
USEPA Region III-established COC (contaminants of concern) screening levels, which is used as a COPC 
selection criterion in Naval Base Norfolk risk assessments. USEPA Region III COC screening values will be 
discussed in later text. 

The methodology used to identify COPCs for sites at Naval Base Norfolk, which is not completely described in 
available regulatory guidance documents, is discussed in this consensus agreement as a hierarchal application 
system of selection criteria, i.e., a system consisting of distinct, hierarchal levels of selection criteria designated 
as (in order of significance): Primary Criten‘a, Secondary Criteria and Re-Inclusion Criteria. The application 
of all appropriate criteria will always be agreed upon, prior to the commencement of any risk assessment, among 
the Tier 1 members of the Norfolk Naval Base partnership and involved parties of risk assessment/toxicology 
personnel. The consensus agreements in this series describes the agreed-upon COPC identification methodology 
that has been adopted for sites at the Naval Base. The fust of these agreements describes this COPC 
identification methodology in terms of the hierarchal levels of selection criteria. It should be noted that this 
methodology applies only to individual chemical constituents, and does not apply to the evaluation of parameters 
such as TPH, TOC, TOX, etc. Adopted approaches and procedures to be followed in all human health risk 
assessments for special-circumstances related to this overall topic, which warrant further individual consideration, 
are presented in the following sub-agreements: 

l Consensus Agreement #6.A. 1: Hierarchy of COPC Selection Criteria 

l Consensus Agreement #6.A.2: Derivation of Updated Region III Risk-Based COC Screening 
Values 

l Consensus Agreement #6 .A. 3 : Application of Residential versus Industrial Region III Risk-Based 
Soil COC Screening Values 

-\ 
l Consensus Agreement #6.A.4: Derivation of Human Health Risk-Based COPC Selection Criteria 

for Chemicals Detected in Sediment Samples 



NAVAL BASE NORFOLK PARTNERSEIIP 
EUMAN EIEALTH RISK ASSESSMENT 

CONSENSUS AGREEMENT #6.A 

l Consensus Agreement #6.A.5: Elimktion of Essential Nutrient Inorganics from Consideration as 
COPCS 

l Consensus Agreement g6.A.6: Evaluation of Lead as a COPC in Soil, Groundwater and Sediment 

(Continued) 

SIGNATORIES TO THE AGREEMENT: 

We the undersigned have reached the above agreement on this 7th day of August 1997. 

- - 



NAVAL BASE NORFOLK PARTNERSHIP 
HUMAN HEALTH RISK ASSESSMENT 

CONSENSUS AGREEMENT #6.A.l 

TOPIC: Hierarchy of Chemicals of Potential Concern (COPC) Selection Criteria 

SUMMARY AND BASIS OF AGREEMENT: 

A hierarchal application system of selection criteria, i.e., a system consisting of distinct, hierarchal levels of 
selection criteria designated as (in order of significance): Primary Criteria, Secondary Criteria and Re-inclusion 
Critena is the first COPC identification methodology. As previously noted in consensus agreement ,#6.A, this 
methodology applies only to individual chemical constituents, and does not apply to the evaluation of parameters 
such as TPH, TOC, TOX, etc. 

Primary Selection Criteria: 

Since Naval Base Norfolk is located in the Commonwealth of Virginia, all environmental investigations and 
activities are conducted in accordance with guidance established by USEPA Region III (Region III) and the 
Commonwealth of Virginia Department of Environmental Quality (VADEQ). Therefore, the primary selection 
criteria to be used for identifying COPCs in environmental media being investigated at sites at Naval Base 
Norfolk will be the comparative analyses described in the following technical guidance, and updates, established 
by Region III: Selecting Exposure Routes and Contaminants of Concern. bv Risk-Based Screening MCRBS), 
dated January 1993. This guidance document, which also serves as the accepted guidance recommended by 
VADEQ, establishes the primaq COPC selection criteria as a direct comparison of maximum site-measured 
concentrations with Region III-derived risk-based COC (contaminants of concern) screening levels. Region III 
COC screening levels have been established for soil, tap water, ambient air, and fish consumption, and must be 
updated periodically to reflect the on-going changes in USEPA’s toxicological database. The derivation of 
updated COC screening concentrations, which is not described in current Region III guidance, is difscussed in 
Consensus Agreement No. 6.A.2. Other primary selection criteria have been designated for surface water and 
sediment media, as discussed later in this agreement. At least one exceedence of a primary comparison criterion 
by a site-measured chemical concentration will result in the identification of that chemical as a COF’C for that 
environmental medium. 

Region III COC screening values have been established to be health protective against both direct and indirect 
contact exposures to contaminated environmental media. At a minimum, it is agreed that all human health risk 
assessments conducted for sites at Naval Base Norfolk will consider direct contact exposures to environmental 
media on concern. When identifying COPCs based on direct contact exposures, it is agreed that the Region III 
COC screening values derived for soil, tap water, (regardless of classification), ambient air, and fiish will be 
compared to site-measured concentrations in the manner descrined in the following items. 

l Region III soil COC screening values established for industrial and/or residential land use will be 
compared to surface and subsurface soil data (please refer to Consensus Agreement No. 6.A.3 for 
use of the most appropriate values based on land use considerations). 

l Region III COC screening values established for tap water will be applied to the selection of 
groundwater COPCs, regardless of groundwater depth or classification. 



NAVAL BASE NORFOLK PARTNERSHIP 
HUMAN HEALTH RISK ASSESSMENT 

CONSENSUS AGREEMENT #6.A.l 
(Continued) 

l Region III COC screening values established for ambient air will be appiied to site-measured or 
predicted concentrations of airborne chemicals (volatilized or particulate). 

l Region III COC screening values established for fish will be compared to site-measured 
concentrations detected in fish tissue (data for edible fillets are considered for human consumption; 
whereas, data for non-edible whole body portions are not considered applicable for evaluating 
human consumption). 

The 1993 technical SCCRBS guidance makes no provisions for identifying COPCs in surface water and 
sediment. and no risk-based COC screening values have been promulgated by Region III for these media. 
Therefore, the following items present the primary level criteria that are to be applied to the identification of 
COPCs in surface water and sediment. 

- _ 

l It shall be agreed upon, prior to the commencement of risk assessment activities, that any of the 
following may be used for identifying COPCs in surface water: 1) the most recent Federal Ambient 
Water Qualitv Criteria, (AWQCs) i.e., those protective of humans consuming water and organisms 
and those protective of humans consuming organisms only; 2) most recent Virginia Water Oualiq 
Standards, i.e., those protective of public water supplies and those protective of all other surface 
waters, will be compared to site-measured surface water concentrations; and, 3) any of the equations 
presented in USEPA’s Risk Assessment Guidance for Suuerfund. Part A. Interim Final, dated 
December 1989, that are determined to be appropriate,e.g., ingestion of, and/or dental contact with 
surface water while swimmin g. If the surface water is used as a public water supply (i.e., is a 
potable drinking water source), then the tap water COC screening levels will be used for comparison 
with maximum detected surface water concentrations. However, it should be noted that those values 
derived to target a cancer risk level of 1 x lo4 will drive the the COPC selection for surface water. 
The following items should be considered in applying these criteria to any surface water risk 
assessment. 

l USEPA’s Water Qualitv Standards Handbook, Chapter 3.1.3, dated September 1993 
(EPA-823-B-93-002) recommends the periodic updating of Federal AWQCs by States, 
as toxicity data are updated, and presents the equations and exposure assumptions that 
can be used to update Federal AWQCs. However, since AWQCs are not enforceable 
standards, but only guidelines, it will be agreed, prior to the commencement of the risk 
assessment task, as to whether USEPA’s established human health criteria or criteria 
that are newly derived by the risk assessor, will be used to evaluate human exposures 
to surface water. However, if all criteria are to be newly derived by the risk assessor, 
then the incorporation (or non-incorporation) of site-specific modifications to the 
equations (e.g., removal of fish ingestion terms if no fish or organisms are living in an 
intern&ant stream) and/or exposure assumptions will be also be discussed and agreed 
upon prior to the commencement of risk assessment activities. 

. Regulations by The State Water Control Board of the Commonwealth of Virginia, i.e., 
Water Qua&v Standards (VR 680-21-00), promulgated in May 1992, also allows for 
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(Continued) 

site-specific modifications to numerical water quality standards (WQSs:). These 
regulations might be considered as an alternative to using the non-site-specific, 
established WQSs; however, the procedures for any demonstration for a site-specific 
WQS are restricted to a reevaluation of the bioconcentration or bioaccumulation 
properties of the pollutant. 

. If the established Federal and State human health AWQCs and WQSs are used, the 
absence of an established numerical value for any constituent can be addressed by the 
derivation of a value by the risk assessor. However the new value must be derived 
using the same equations and exposure assumption used to derive the published values. 

l Human heaith risk-based sediment screening criteria, derived specifically for Norfolk Naval Base, 
by the risk assessor, using the agreed-upon equations and exposure assumptions discussed in 
Consensus Agreement No. 6.A.4, will be compared directly to site-measured sediment 
concentrations. 

Region III has also established risk-based concentrations, referred to as soil screening levels (SSLs), that consider 
indirect contact exposures to soil via air and groundwater. The Region III derivations of these c.riteria are 
currently based on the following USEPA proposed document: Soil Screening Guidance. December 1994. Office 
of Solid Waste and Emergency Response (available from the NTIS as document numbers 9355.4-1, PB95- 
965530, or EPA540/R-94005). Recently, a 1996 version of this document has been released; however, it is 
agreed that the most recent versions of this document will always serVe as the basis for the Region III SSLs to 
be used in risk assessments conducted for sites at Naval Base Norfolk. The SSLs are risk-based values that are 
derived using the same exposure assumptions as COC screening values, plus additional assumptions necessary 
for inter-media extrapolation. Although SSLs may be more applicable to the Feasibility Study (FS) process, as 
well as fate and transport assessments, they may be applied to the risk assessment process when indirect 
exposures to soil via air and groundwater exposure pathways are being considered. The SSLs will be compared 
to site-measured soii concentrations in the following manner (regardless of residential or industrial land use): 

l SSLs protective of transfers from soil to air will be compared to site-measured surface soil 
concentrations in all human health risk assessments, since the inhalation of fugitive dusts emanating 
from soil is considered in virtually all risk assessments, provided there is little to no vegative cover 
or pavement. SSLs protective of transfers from soil to air will be compared to subsurface soil 
concentrations when a future excavation scenario is being evaluated in the risk assessment. 

l SSLs protective of transfers from soil to groundwater will be compared to site-measured surface 
and/or subsurface soil concentrations, provided the measured depths to groundwater inldicate that 
the groundwater is close to the ground surface (i.e., shallow), and/or soil-to-groundwater modeling 
is being done as part of the risk assessment. SSLs protective of transfers from soil to groundwater 
will be compared to site-measured subsurface soil concentrations only (and not surface soil 
concentrations) when the measured depths to groundwater indicate that the groundwater is far below 
the ground surface (i.e., deep). 



NAVAL BASE NORFOLK PARTNERSHIP 
HUMAN HEALTH RISK ASSESSMENT 

CONSENSUS AGREEMENT #6.A.l 
(Continued) 

Secondary Selection Criteria: 

In conjunction with concentration comparisons with the primary criteria previously described, other applicable 
secondary selection criteria will also be considered in identif$ng COPCs for sites at Naval Base Norfolk. The 
USEPA-approved application of these criteria will be conducted in accordance with the procedures outlined in 
USEPA’s Risk Assessment Guidance for Suuerfund (RAGS). Volume I. Human Health Evaluation Manual (‘Part 
A). interim Final, dated December 1989. Secondary COPC selection criteria to be applied at sites at Norfolk 
Navai Base include the following items. 

l A comparison of sample concentrations to concentrations detected in trip, field and laboratory 
blanks, to ensure that only site-related contaminants were evaluated in the quantitative estimation 
of human health effects. This, however, is conducted during third party data validation, in 
accordance with the most recent updates of USEPA’s National Functional Guidelines (as discussed 
in the first paragraph of this agreement). The risk assessor will be aware of constituents detected 
in these blanks, especially those impacting the results of the risk assessment. 

l Concentrations of those chemicals detected in groundwater samples for which no primary risk-based 
criteria are available will be compared directly to the most recent Federal Safe Drinking Water Act 
MCLs and action levels (excluding secondary MCLs) and/or Commonwealth of Virginia PMCLs. 
Athough MCLs and PMCLs are not completely risk based (since they take into account technical 
and economic feasibility) and are more appropriately used in the FS for determining cleanup levels, 
their use in the COPC selection process adds an extra degree of health conservatism. 

l The history of past and present site-related activities. 

l Those inorganic constituents considered to be naturally abundant, non-site related essential nutrients 
wiil automatically be screened from further consideration as COPCs for evaluation in the human 
health risk assessment, per the agreed-upon items contained in Consensus Agreement 6.A.5. 

Re-inclusion Criteria: 

Chemicals initially screened from consideration as COPCs, based on application of the primary and secondary 
criteria discussed above, will be re-included as COPCs for quantitative evaluation in the human health risk 
assessment based on the re-inclusion criteria presented in the following items. 

l A chemical that was detected at concentrations below the corresponding primary criterion may be 
re-included as a COPC if that chemical is considered a Class A carcinogen (human carcinogen). 

l A chemical that was detected in the environmental medium of interest at concentrations below the 
corresponding primary criterion and/or was detected at a frequency of less than five percent, may 
be re-included as a COPC if that chemical was retained as a COPC in one or more other 
investigated media; and an analysis of environmental migration pathways indicates that a compiete 
migration pathway(s) exists between or among those other media and the medium of interest. 



NAVAL BASE NORFOLK PARTNERSHIP 
HUMAN HEALTH RISK ASSESSMENT 

CONSENSUS AGREEMENT #6.A.l 
(Continued) 

l A site-related toxic chemical that persists in the environment and exhibits the tendency to 
bioaccumdate will be further considered for re-inciusion as a COPC in the risk assessment. 

SIGNATORIES TO THE AGREEMENT: 

the undersigned have reached the above agreement on this 7th day of August 1997. 



NAVAL BASE NORFOLK PARTNERSHIP 
HUMAN HEALTH RISK ASSESSMENT 

CONSENSUS AGREEMENT #6.A.2 

TOPIC: Derivation of Updated Region III Risk-Based COC Screening Values 

SUMMARY AND BASIS OF AGREEMENT: 

The initial 1993 Region RI technical guidance document entitled: Se&tine Exuosure Routes and Contaminants 
of Concern, by Risk-Based Screening (SCCRBS), as well as a subsequent document, dated March 1994, 
included a table of COC screenin g concentrations. However, since the 1994 document, there have been no further 
publications of COC screening concentrations. Although there have been no further Region III publications of 
COC screening concentrations, the guidance requiring the use of this has not changed; therefore, updated values 
must be derived to reflect the on-going changes in USEPA’s toxicological database. 

Subsequent publications of the table (i.e., Risk-Based Concentrations WCs] Tables) have targeted an ICR of 
1 x 10e6, but an HQ of 1.0, rather than 0.1. However, the RBCs are derived using the equalions-and USEPA 
promulgated default exposure assumptions that were used to derive the original set of COC screening 
concentrations, Therefore, COC values updated per changes in USEPA’s toxicological database will be obtained 
by the risk assessor by using the carcinogenic RBCs presented in the most recent Region III RBC Tables, along 
with values representing the quotients resulting from dividing the accompanying noncarcinogenic RBCs by a 
factor of 10 (so as to target and HQ of 0.1). However, it should be noted that in lieu of regular updates of the 
Region III RBC Tables, the risk assessor is responsible for ensuring that ail COC screening values used in any 
risk assessment reflect the most recent and reliable toxicological data available. The most recent and reliable 
toxicological data are to be acquired from the USEPA-accepted sources presented in, and in a manner consistent 
with Consensus Agreement #6.F (Toxicity Criteria). 

SIGNATORIES TO THE AGREEMENT: 

y the undersigned have reached the above agreement on this 7th day of August 1997 



, ,‘---, 
NAVAL BASE NORFOLK PARTNERSHIP 

HUMAN HEALTH RISK ASSESSMENT 
CONSENSUS AGREEMENT #6.A.3 

TOPIC: Application of Residential versus Industrial Region III Risk-Based Soil COC Screemng Values 

SUMMARY AND BASIS OF AGREEMENT: 

Since risk-based soil COC screening values have been established by Region III for the protection of potentially 
exposed populations under both residential and industrial land use situations, the COPC selection process in a 
site-specific risk assessment should consider and incorporate the knowledge of land use, both at the site being 
evaluated, as well as in the vicinity of that site. Therefore. it is agreed upon that prior to the commencement of 
the human health risk assessment, the Tier 1 members of the Norfolk Naval Base partnership and involved parties 
of risk assessment/toxicology personnel will reach an understanding of current and future land use patterns at 
both the site, and in areas immediately surrounding the site. This understanding will be reached und.er the terms 
of Consensus Agreement No. 6.B: Current and Future Land Use of Sites at Naval Base Norfolk. Upon reaching 
this agreed-upon understanding of land use (well in advance of the commencement of the risk assessment), the 
aforementioned parties will then decide upon the appropriate use (or non-use) of the Region 111 risk-based 
residential versus industrial soil COC screening values as primary, site-specific selection criteria in the 
identification of soil (surface and/or subsurface) COPCs. The following items will serve as a basis in the process 
of deciding the appropriate use of residential versus industrial soil COC screening values in a site-specific risk 
assessment. 

l Only residential soil COC values will be compared to site-measured soil concentrations if certainty 
exists that the future land use of the site will be residential, regardless of the known current and 
future land use of the surrounding areas. 

l Only industrial soil COC values will be compared to site-measured soil concentrations if certainty 
exists that the current and fi&ure land use of the site and surrounding areas is industrial/commercial. 

l Both residential and industrial soil COC values wiil be compared to site-measured soil 
concentrations if the current and/or future land use is understood to be described as anything other 
than the first two items presented above, or, if there is uncertainty with regard to future land use of 
the site and surrounding areas, even though the current land use is known. In these situations, eve 
though both the residential and industrial soil COC values are compared to site-measured 

G 
il 

concentrations, the former are more health conservative than the latter, and will therefore, actual y 
determine the soil COPCs to be evaluated in the human health risk assessment. It should be noted 
though that in this situation, even though both sets of soil COC values are utilized, risks will only 
be estimated for COPCs identified based on comparisons with the residential values.. 

SIGNATORIES TO THE AGREEMENT: 

e the undersigned have reached the abo 

5 8; ;2- 



NAVAL BASE NORFOLK PARTNERSHIP 
HUMAN HEALTH RISK ASSESSMENT 

CONSENSUS AGREEMENT #6.A.4 

TOPIC: Derivation of Human Health Risk-Based COPC Selection Criteria for Chemicals Detected in 
Sediment Samples 

SUMMARY AND BASIS OF AGREEMENT: 

The 1993 technical SCCRBS guidance makes no provisions for identifying COPCs in sediment, and no risk- 
based COC screenin g values have been promuigated by Region III for this medium. Although sediment criteria 
have been promulgated by USEPA for the protection of ecological receptors, these are not applicable for use in 
a human health risk assessment. 

Therefore, it is agreed that the primary selection criteria for the identification of COPCs in sediment will be a set 
of human health risk-based sediment screening criteria, to be derived specifically for Norfolk Naval Base by the 
risk assessor(s) conducting the evaluation. In most human health risk assessments conducted-for sites at Naval 
Base Norfolk, the human health risks associated with sediment have been assessed primarily by evaluating 
potential exposures to adult and adolescent (ages 7 to 15 years old) recreational users. Under the recreational 
scenario, application of the adolescent exposure assumptions typically results in a more health conservative 
screening value for noncarcinogens; whereas, the application of the ad& exposure assumptions typically results 
in a more health conservative screening value for carcinogens. Therefore, the adult and adolescent recreational 
user scenarios, in conjunction with the agreed-upon equations (the equations used by Region III for the calculation 
of commercial/industrial soil RBCs) and the exposure assumptions presented below, will be used to derive a set 
of human health risk-based sediment COC screening values that will be compared directly to site-measured 
sediment concentrations of carcinogens and noncarcinogens, respectively. Age-adjusting is not necessary since 
the same ingestion rate is assumed for both the adult and the adolescent. As is the case with all other primary 
COPC selection criteria @lease refer to Consensus Agreement No. 6.A. l), at least one exceedence of a sediment 
COC screening value by a site-measured chemical concentration will result in the identification of that chemical 
as a sediment COPC. 

The following are the sediment exposure assumptions (i.e., numerical inputs) to be assigned to the variables in 
the soil RBC equation for calculation of sediment COC screening values for Naval Base Norfolk: 

Adults (Carcinogenic Exuosuresl Adolescents CNoncarcinogenic Exposures) 

Target cancer risk (TR) = I .O x 1 Oe6 
Adult body weight (BWa) = 70 kg 
Averaging time (ATa) = 25,550 days 
Exposure frequency (EF) = 100 days/year 
Exposure duration (EDa) = 30 years 
Sediment ingestion rate (IRa) = 100 mg/day 
Fraction of contaminated sediment (FC) = 0.5 
Oral cancer slope factor (CPSo) = chemical specific 

Target hazard quotient (THQ) = 0.1 
Adolescent body weight (BWad) = 37 kg 
Averaging time (ATad) = 3,285 days 
Exposure frequency (EF) = 100 days/year 
Exposure duration (EDad) = 9 years 
Sediment ingestion rate (IRad) = 100 mg/day 
Fraction of contaminated sediment (FC) = 0.5 
Oral reference dose (RfDo) = chemical specific 



NAVAL BASE NORFOLK PARTNERSHIP 
HUMAN HEALTH RISK ASSESSMENT 

CONSENSUS AGREEMENT #6.A.4 

SIGNATORIES TO THE AGREEMENT: 

We the undersigned have reached the above agreement on this 7th day of August 1997. 



TOPIC: Elimination of Essential Nutrient Inorganics from Consideration as COPCs 

SUMMAFtY AND BASIS OF AGREEMENT: 

Certain inorganic constituents, i.e., calcium, magnesium, potassium, and sodium, are considered essential 
nutrients. It is agreed that all detected inorganics that are considered essential nutrients, unless they are site- 
related, will not be evaluated in any human health risk assessment as COPCs, based on the following items: 

a essential nutrient have inherently low toxicities; 

l essential nutrients are naturally abundant in the earth’s crust; and 

0 no information is available with regard to toxicity criteria established for calcmm, magnesium, 
potassium and sodium in USEPA’s toxicological database (IRIS) due to low confidence in studies. 

Even though there are no primary selection criteria available for the four inorganics discussed in this consensus 
agreement, U.S. Food and Drug Administration criteria for recommended daily ailowances (RDAs) in dietary 
intake will be used as the basis for comparison with site-measured concentrations. In the event that exceedences 
ofthe RDA-based values by site-measured concentrations are observed, the Tier 1 members of the Norfolk Naval 
Base partnership and involved parties of risk assessment/toxicology personnel will decide and agree upon the 
proper course of action to be taken toward evaluation, or non-evaluation, of essential nutrients in the human 
health risk assessment. 

SIGNATORIES TO THE AGREEMENT: 

We the undersigned have reached the above agreement on this 7th day of August 1997. 



NAVAL BASE NORFOLK PARTNERSHIP 
HUMAN HEALTH RISK ASSESSMENT 

CONSENSUS AGREEMENT #6.A.6 

TOPIC: Evaluation of Lead as a COPC in Soil, Groundwater and Sediment 

SUMMARY AND BASIS OF AGREEMENT: 

Currently, no risk-based COC screening values are established, or can be established for comparison with lead 
concentrations detected in soil, groundwater and sediment, due to the inavailability of applicable toxiciw criteria 
(i.e., cancer slope factors and reference doses). Therefore, until the establishment of such criteria, it is agreed that 
the following will serve as primary COPC selection criteria for lead in those media: 

l Groundwater - USEPA’s drinking water action level of 15 l&L 

l Soil and sediment - USEPA’s residential soil criterion of 400 mg/kg. 

Also, until the establishment of USEPA-approved toxicity criteria, the identification of lead as a COPC will result 
in the evaluation of the potential for the occurrence of adverse health effects in exposed individuals by use of the 
most recent version of USEPA’s Lead Bio-Uptake Model (please refer to Consensus Agreement No. 6.G: m 
Characterization Issues). 

SIGNATORIES TO THE AGREEMENT: 

We the undersigned have reached the above agreement on this 7th day of August 1997. 



NAVAL BASE NORFOLK PARTNERSHIF 
HUMAN HEALTH RISK ASSESSMENT 

CONSENSUS AGREEMENT #6.B 

TOPIC: Current and Future Land Use of Sites at Naval Base Norfolk - 

SUMMARY AND BASIS OF AGREEMENT: 

Both the current and future land use of each site identified at Naval Base Norfolk should be 
considered individually, but in the context of being part of an operating naval base for which there 
are no plans for closure. This site-specific consideration of land use is consistent with the 
following USEPA guidance documents: National Oil and Hazardous Substances Pollution 
Contingencv Plan (1990); Risk Assessment Guidance for Suuer&nd CRAGS). Volume I. Human 
Health Evaluation Manual (Part A). Interim Final (1989); and Guidance on Land Use in the 
CERCLA Process (1995). Land use for those sites, and adjacent areas, that are -within the 
boundaries and jurisdiction of the Naval Base are guided by the policies and plans set for&in the 
document entitled Naval Base Norfolk 2010 Land Use Plan dated August 1995 (U.S. Navy, 
1995). The basis for the development and evaluation of appropriate, site-specific exposure 
scenarios applicable to all investigated environmental media, as well as the subsequent derivation 
of risk-based cleanup goals, if necessary, that are protective of human health under the identified 
land use pattern(s) will be stated in the risk assessment, as well as in the signed Record of Decision 
(ROD), with a reference to the Naval Base Norfolk 2010 Land Use Plan. This land use plan 
COMNAVBASENORVA INST llOll.lOB, and COMNAVBASENORVA INST 11011.12D 
state the policy and mechanisms to ensure that changes in iand use impacting a previously 
evaluated and/or remediated site will be identified, and that proper action will be taken to address 
the change in land use at the site. 

For sites where ‘future land use is uncertain or not outlined in the Naval Base Norfolk 20 10 Land 
Use Plan, then early discussions among members of the Naval Base Partnership, with input from 
the USEPA Region BI, the Commonwealth of Virginia Department of Environmental Quality 
(VADEQ) and Navy risk assessment contractor(s), will determine the reasonably anticipated use 
of the site(s), prior to the commencement of risk assessment tasks. Such early discussions will 
provide an agreed-upon focus for the development of the risk assessment and subsequent remedial 
objectives. However, sufficient uncertainty associated with some sites may warrant consideration 
and subsequent analyses ‘of several land use alternatives in the risk assessment. 

It is also understood that the environmental medium allotted the greatest consideration with regard 
to land use at a particular site and surrounding area, is groundwater. Land use patterns guided by 
the aforementioned policies and partnership discussions with input from the regulatory agencies,.m 
conjunction with available information regarding natural quality, hydrogeological characteristics 
and the presence or absence of groundwater use restrictions imposed by local government entities, 
will influence the evaluation of potential current and future groundwater exposures via 
potable/non-potable use scenarios. The evaluation of groundwater exposure scenarios in the 
human health risk assessment are addressed in Consensus Agreement 6.C. 



NAVAL BASE NORFOLK PARTNERSHIP 
HUMAN HEAJLTEI RISK ASSESSMENT 

CONSENSUS AGREEMENT #6.B 

Any decisions reached pertaining to fkture iand use are predicated on Naval Base assurance 
through appropriate policies and guidance provided to the Partnership that land-use patterns to 
which sites will be remediated cannot be altered without review of the future protectiveness of the 
newly designated land use by the Naval Base and the regulators (USEPA Region III, the VADEQ 
and other appropriate agencies). When sites are assessed for or remediated to concentrations that 
are protective of individuals under any land use scenario other than unrestricted use (i.e., 
residential use), and the Naval Base proposes a change in iand use at that site, or property adjacent 
to that site, the Naval Base will immediately notify the regulators. The Naval Base will assess any 
proposed change in land use for protectiveness against the original or pianned cleanup goals and 
will consult with the regulators regarding such an evaluation. No change in land use will be 
implemented without regulator concurrence that the original or planned remedy will remain human 
health protective, or unless the Naval Base first remediates site contaminants to lower 
concentrations corresponding to the proposed change. 

SIGNATORIES TO THE AGREEMENT: 

We the undersigned have reached the above agreement on this day of September 1997. 
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SELECTION OF EXPOSURE PATHWAYS 

St. Juhen’s Creek. Landfill C (Sate 3) 
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R*C*ptOr FbSC*pt0r E+.posure on-SW Type 01 Ratlona1e for Selectlo” or Excl”slon 

Population Age Route Off-see Analyses of Exposure Pathway 

Trespasser Adult DeV?l& On-sole auanr Trespassers may have exposed *km suriaces cane mto contact mth so,, 

i”g*StlO” on-sm Chant Trespassers may mcldenfali~ mgest sal 

CMd Den.? of-ate auant Trespassers may have exposed skm surfaces come into contact wth so,, 

lngest1on on-me Gilant Trespassers may mcldentally Ingest so,, 

Adolescent DMlMl orate P”a”t Trespassers may have exposed skin surfaces come into c~nlacf wth soil 

Ingestion on-site cuant Trespassers may incldentalty ingest soil 

Resident Adult Defllla1 Ott-.%,a cwant Local mun,c,palMy cunent~ has some uses for groundwater tram deep aqu,ter 

Ingestion on-we Qmlt Local m”n,c,pal,t-, currently has some uses for groundwater from deep aqu,,er 

Resident Child DeVIlal off-we Qua”, Local m”n,c,paldy current& has some uses fa groundwater from deep aqwfer 

ingestion Off-see Qua”, Local munictpali~ currently has some uses fat groundwafer tram deep aqultei 

Restdent Add, Demm Off-ste Q”a”t Local mun,c,pal,ty currentiy has some uses lol groundwater tram deep aqu,,er 

lnhalatlon OR-Sk? auant Local municpallry currently has some uses fol groundwaler from deep aquifer 

lngestlon on-sea Q”a”t Local municipalmy currently has some uses for groundwaler from deep aquiter 

Resident Clxd D!%lM off-s,te auant Local mumcipallly currently has some uses for gmundwater horn deep aqwter 

Ingeshon OW3ite CAlant Local munlcipall~ currently has some uses for groundwaler from deep aquder 

Trsspasser Adult DemMl onate Qmnt Trespassers may have exposed skm surfaces come #“to contact wth sedmen, 

IngestIon on-we allant Trespassers may mcidentally ingest sedwnenr 

Child Dem.31 On-see OUWllf Trespassers may have exposed skin sullaces come #“to contact wth sedm,enl 

IngestIon onate chant Trespassers may incidentally Ingest sedrnent 

AdOleSCeIlt Denal On-see auant Trespassers may have exposed skm surfaces come mto contact wfh sedunen, 

Ingestlo” On-See man, Trespassers may madentally Ingest sed,men, 

Resident Adult DemV4 on-s,,* Residents may have exposed skm surtaces came ,nto contac, w,,h so,, 

me {“to contact w,th so,, 
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DATA USEABILITY WORKSHEET 
Site: St. Juliens Creek, Landfill C (Site 3) 

Medium: Groundwater 

Requirement 

Field Sampling 

Comment 

Discuss sampling problems and field conditions that 
affect data useability. 

No sampling problems were noted during the 
groundwater investigation at Site 3. 

Are samples representative of receptor exposure for this 
medium (e.g. sample depth, grab vs composite, filtered 
vs unfiltered, low flow, etc.)? 

Grab samples were collected Tom six monitoring wells. 
These samples are usable for consideration for direct 
exposure to current residents and future site workers. 

Assess the effect of field QC results on data useability. 
Field QC samples included trip blanks, field blanks, 

equipment rinsate blanks, and duplicates. The trip blank 
that was collected for this group of samples is TB- 

180797. The field blanks associated with this group of 
samples are FB-230697-TAP and FB-230697-DI. The 
equipment rinsate blanks associated with this group of 
samples is EB-180797-GW, EB-240797-GW and EB- 
240797F-GW. Blank contamination is discussed under 
“Representativeness” and duplicate results are discussed 

under “Precision.” 

Summarize the effect of field sampling issues on the risk 
assessment, if applicable. 

Field sampling issues will have no effect on the 
groundwater risk assessment for Site 3. 

Analytical Techniques 

Were the analytical methods appropriate for quantitative Analyses were conducted in accordance with the EPA 
risk assessment? CLP organic and inorganic Statements of Work. 

Were detection limits adequate? 
Sample quantitation limits for some undetected 

compounds were above tap water RBCs in all samples. 
This issue will be discussed further in the uncertainty 

section of the risk assessment. 

See above comment. 
Summarize the effect of analytical technique issues on 
the risk assessment, if applicable. 

Revision No. 0 3-15 January 1998 



,- ‘-\ EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill C (Site 3) 

Medium: Groundwater 

Requirement 

Data Quality Objectives 

Comment 

Precision - How were duplicates handled? The highest concentration of a compound detected in the 
duplicate samples was used in the risk assessment. 

Accuracy - How were split samples handled? Not applicable. 

- 

Representativeness - Indicate any problems associated 
with data representativeness (e.g., trip blank or rinsate 
blank contamination, chain of custody problems, etc.), 

Acetone, alumina, antimony, barium, bis(2- 
ethylhexyl)phthalate, bromodichloromethane, 

chloroform, copper, lead, magnesium, mercury, 
methylene chloride, nickel, silver, and zinc were detected 
in the various blanks. Analytes qualified with a “B” due 
to blank contamination will be considered as non-detects 

during the risk assessment. 
- 

Completeness - Indicate any problems associated with 
data completeness (e.g., incorrect sample analysis, 
incomplete sample records, problems with field 
procedures, etc.). 

No problems noted 

- 

Comparability - Indicate any problems associated with 
data comparability. 

No problems noted. 

- 

Were the DQOs specified in the QAPP satisfied? Relative percent difference for the dissolved metals was 
above the stated goal of ~20%. 

- 

Summarize the effect of DQO issues on the risk 
assessment, if applicable. 

RPD goal was not satisfied for the dissolved metals 
fraction. The calculated RPD of 29% for these samples 

does not negatively effect the usability of the data. 

- 

/ . 

Revision No. 0 3-16 January 1’998 



EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill C (Site 3) 

Medium: Groundwater 

Requirement Comment 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

For organic samples, validators are required to check the 
following items: holding times, instrument performance 

checks, initial calibrations, continuing calibrations, 
blanks, system monitoring compounds, matrix 

spikes/matrix spike duplicates, regional QAIQC, internal 
standards, target compound identification, contract 
required quantitation limits, tentatively identified 

compounds, system performance, and overall assessment 
of data. For organic samples, validators are required to 
check holding times, calibration, blanks, interference 

checks, laboratory control samples, duplicate samples, 
matrix spike samples, furnace atomic absorption QC, 
ICP Serial Dilution, sample result verification, field 
duplicates, and perform an overall assessment of the 

data. 

What method or guidance was used to validate the data? 
Region III modifications to “Laboratory Data Validation 

Functional Guidelines for Validating Organic (and 
Inorganic) Analyses”, USEPA 9/94 (and 4/93). 

The data validation method appears to be consistent with 
regional guidance 

Was the data validation method consistent with regional 
guidance? Discuss any discrepancies. 

Were all data qualifiers defined? Discuss those which 
were not. 

All data qualifiers were defined. 

Which qualifiers represent useable data? 
B, J, K, L .U, UJ UK, UL 

Revision No. 0 3-17 January 1998 



,.e.._ EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill C (Site 3) 

Medium: Groundwater 

Requirement 

Which qualifiers represent unusable data? 

Comment 

R 

How are tentatively identified compounds handled? 
All TICS were reported with “J” qualifiers to indicate 

that they are quantitative estimates. Only TICS that were 
determined not to be laboratory or field artifacts were 

reported. 

Not applicable. 
Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable. 

Additional notes: 

Note: The purpose of this Worksheet is to succinctly summarize the data useabilit?, analysis and conclusions. Reference specific 
pages in the Risk Assessment text to further expand on the information presented here. 

Revision No. 0 3-18 January 1998 



DATA USEABILITY WORKSHEET 
Site: St. Juliens Creek, Landfill C (Site 3) 

Medium: Surface Soil 

Requirement 

Field Sampling 

Comment 

Discuss sampling problems and field conditions that No sampling problems were noted during the surface 
affect data useability. soil investigation at Site 3. 

Are samples representative of receptor exposure for this 
medium (e.g. sample depth, grab vs composite, filtered 
vs unfiltered, low flow, etc.)? 

Samples were collected from depths ranging from O-l ’ at 
Site 3. These depths are usable for consideration for 

contaminant transfer to groundwater, transfer to air, and 
also direct exposure for residents, trespassers, 

construction workers, and groundskeepers. Samples 
were collected using a stainless steel spoon and bowl. 

Assess the effect of field QC results on data useability. 
Field QC samples included trip blanks, field blanks, 

equipment rinsate blanks, and duplicates. The trip blank 
that applies to this group of samples is TB-230697. 

Field blanks that apply to this group of samples include 
FB-230697-TAP and FB-230697-DI. The equipment 

rinsate blank that applies to this group of samples is EB- 
230697-SS. Blank contamination is discussed under 

“Representativeness” and duplicate results are discussed 
under “Precision.” 

Summarize the effect of field sampling issues on the risk 
assessment, if applicable. 

Field sampling issues will have no effect on the surface 
soil risk assessment for Site 3. 

Analytical Techniques 

Were the analytical methods appropriate for quantitative 
risk assessment? 

Analyses were conducted in accordance with the EPA 
CLP organic and inorganic Statements of Work. 

Were detection limits adequate? 
Sample quantitation limits for numerous undetected 

compounds were above soil to groundwater and soil to 
air SSLs and residential soil RBCs in all samples. This 
issue will be discussed further in the uncertainty section 

of the risk assessment. 

Summarize the effect of analytical technique issues on 
the risk assessment, if applicable. 

See above comment. 

Revision No. 0 3-15 January 1998 
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DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill C (Site 3) 

Medium: Surface Soil 

Requirement Comment 

Data Quality Objectives 

Precision - How were duplicates handled? 

Accuracy - How were split samples handled? 

Representativeness - Indicate any problems associated 
with data representativeness (e.g., trip blank or rinsate 
blank contamination, chain of custody problems, etc.). 

Completeness - Indicate any problems associated with 
data completeness (e.g., incorrect sample analysis, 
incomplete sample records, problems with field 
procedures, etc.). 

Comparability - Indicate any problems associated with 
data comparability. 

Were the DQOs specified in the QAPP satisfied? 

Summarize the effect of DQO issues on the risk 
assessment, if applicable. 

The highest concentration of a compound detected in the 
duplicate samples was used in the risk assessment.. 

Not applicable. 

- 

Acetone, methylene chloride, alumina, barium, zinc, 
carbon disuhide, antimony, lead, silver, 

bromodichloromethane, copper, and magnesium were 
detected in the various blanks. Analytes qualified with a 

“B” due to blank contamination will be considered as 
non-detects during the risk assessment. 

No problems noted. 

No problems noted. 

- 

Yes. Relative percent difference was below the stated 
goal of <25%. 

Not applicable. 
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EXHIBIT 3-3 

DATA USEABILMY WORKSHEET (continued) 
Site: St. Juiiens Creek, Landfill C (Site 3) 

Medium: Surface Soil 

Requirement Comment 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

What method or guidance was used to validate the data? 

Was the data validation method consistent with regional 
guidance? Discuss any discrepancies. 

Were all data qualifiers defined? Discuss those which 
were not. 

Which qualifiers represent useable data? 

For organic samples, validators are required to check the 
following items: holding times, instrument performance 

checks, initial calibrations, continuing calibrations, 
blanks, system monitoring compounds, matrix 

spikes/matrix spike duplicates, regional QAJQC, internal 
standards target compound identification, contract 
required quantitation limits, tentatively identified 

compounds, system performance, and overall assessment 
of data. For organic samples, validators are required to 

check holding times, calibration, blanks, interference 
checks, laboratory control samples, duplicate samples, 
matrix spike samples, furnace atomic absorption QC, 
ICP Serial Dilution, sample result verification, field 
duplicates, and perform an overall assessment of the 

data. 

“Region III Modifications to”Laboratoty Data Validation 
Functional Guidelines for Validating Organic (and 

Inorganic) Analyses”, USEPA 9/94 (and 4193). 

The data validation method appears to be consistent with 
regional guidance. 

All data qualifiers were defined. 

B, J, K, L ,U, UJ ,UK, UL 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill C (Site 3) 

Medium: Surface Soil 

Requirement Comment 

Which qualifiers represent unusable data? R 

- 

How are tentatively ‘identified compounds handled? 
All TICS were reported with “S’ qualifiers to indica.te 

that they are quantitative estimates. Only TICS that were 
determined not to be laboratory or field artifacts were 

reported. 

- 

Not applicable. 
Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable. 

- 

Additional notes: 

- 

Note: The purpose of this Worksheet is to succinctly summarize the data useability analysis and conclusions. Reference specific 
pages in the Risk Assessment text to further expand on the information presented here. 
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DATA USEABILITY WORKSHEET 
Site: St. Juliens Creek, Landfill C (Site 3) 

Medium: Subsurface Soil 

Requirement 

Field Sampling 

Comment 

Discuss sampling problems and field conditions that No sampling problems were noted during the subsurface 
affect data useability. investigation at Site 3. 

Are samples representative of receptor exposure for this 
medium (e.g. sample depth, grab vs composite, filtered 
vs unfiltered, low flow, etc.)? 

Samples were collected from depths ranging from O-4’ at 
Site 3. These depths are usable for consideration for 

contaminant transfer to the deep groundwater aquifer, 
transfer to air during an excavation scenario, and also 

direct exposure for construction workers in an 
excavation scenario. Samples were collected using 
either a direct push sample barrel or a split spoon 

sampler. 

Assess the effect of field QC results on data useability. 
Field QC samples included trip blanks, field blanks, 

equipment rinsate blanks, and duplicates. Trip blanks 
that apply to this group of samples include TB-230697 

and TB-250697. Field blanks that apply to this group of 
samples include FB-230697-TAP and FB-230697-DI. 

Equipment rinsate blanks that apply to this group of 
samples include EB-230697-SB and EB-250697-SB. 

Blank contamination is discussed under 
“Representativeness” and duplicate results are discussed 

under “Precision.” 

Summarize the effect of field sampling issues on the risk 
assessment, if applicable. 

Field sampling issues will have no effect on the 
subsurface soil risk assessment for Site 3. 

Analytical Techniques 

Were the analytical methods appropriate for quantitative 
Gk assessment? 

Analyses were conducted in accordance with the EPA 
CLP organic and inorganic Statements of Work. 

Were detection limits adequate7 
Sample quantitation limits for numerous undetected 

compounds were above soil to groundwater and soil to 
air SSLs and residential soil RBCs in all samples. This 
issue will be discussed further in the uncertainty section 

of the risk assessment. 

Gunmarize the effect of analytical technique issues on 
he risk assessment, if applicable. 

See above comment. 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill C (Site 3) 

Medium: Subsurface Soil 

Requirement Comment 
- 

- 
Data Quality Objectives - 

Precision - How were duplicates handled? 
The highest concentration of a compound detected in the 

duplicate samples was used in the risk assessment, 

Not applicable. 

- 

Accuracy - How were split samples handled? 

- 

Representativeness - Indicate any problems associated 
with data representativeness (e.g., trip blank or rinsate 
blank contamination, chain of custody problems, etc.). 

Acetone, antimony, barium, bromodichloromethane, 
carbon disulfide, chloroform, copper, chromium, lead, 

nickel, silver, vanadium, zinc, bis(2- 
ethylhexyl)phthalate, and methylene chloride were 

detected in the various blanks. Analytes qualified with a 
“B” due to blank contamination will be considered as 

non-detects during the risk assessment. 
- 

Completeness - Indicate any problems associated with 
data completeness (e.g., incorrect sample analysis, 
incomplete sample records, problems with field 
procedures, etc.). 

No problems noted. 

- 

Comparability - Indicate any problems associated with 
data comparability. 

No problems noted. 

- 

Were the DQOs specified in the QAPP satisfied? 
No. Relative percent difference (RPD) was above the 

stated goal of ~25%. No MS/MSD analysis was 
performed for the organic and inorganic fractions of the 

sample delivery group containing SB-03 and SB-04. 

- 

Summarize the effect of DQO issues on the risk 
assessment, if applicable. 

RPD goal was not satisfied. However, soil samples 
routinely have RPDs up to 100% (RPDs for the 

duplicate samples were under 100%) and still not 
negatively impact the usability of the data. No MS/MSD 

analysis was performed for the organic and inorganic 
fractions of the sample delivery group containing SB-03 
and SB-04. Therefore, no assessment of the data quality 

could be performed due to lack of MS/MSD results. - 
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EXEIIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill C (Site 3) 

Medium: Subsurface Soil 

Requirement Comment 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

For organic samples, validators are required to check the 
following items: holding times, instrument performance 

checks, initial calibrations, continuing calibrations, 
blanks, system monitoring compounds, matrix 

spikes/matrix spike duplicates, regional QA/QC, internal 
standards, target compound identification, contract 
required quantitation limits, tentatively identified 

compounds, system performance, and overall assessment 
of data. For organic samples, validators are required to 
check holding times, calibration, blanks, interference 

checks, laboratory control samples, duplicate samples, 
matrix spike samples, furnace atomic absorption QC, 
ICP Serial Dilution, sample result verification, field 
duplicates, and perform an overall assessment of the 

data. 

What method or guidance was used to validate the data? 
“Region III Modifications to“Laboratory Data Validation 

Functional Guidelines for Validating Organic (and 
Inorganic) Analyses”, USEPA 9194 (and 4/93). 

The data validation method appears to be consistent with 
regional guidance. 

Was the data validation method consistent with regional 
guidance? Discuss any discrepancies. 

Were all data qualifiers defined? Discuss those which 
were not. 

All data qualifiers were defined. 

Which qualifiers represent useable data? 
B, J,K, L ,U, UJ ,UK, UL 
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EXHIBIT 3~3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill C (Site 3) 

Medium: Subsurface Soil 

Requirement Comment 
- 

- 
Which qualifiers represent unusable data? R 

- 

How are tentatively identified compounds handled? 
AI1 TICS were reported with “I” qualifiers to indicate 

that they are quantitative estimates. Only TICS that w’ere 
determined not to be laboratory or field artifacts were 

reported. 

- 

Not applicable. 
Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable. 

- 

Additional notes: 

- 

Note: The purpose of this Worksheet is to succinctly summarize the data useability analysis and conclusions. Reference specific 
pages in the Risk Assessment text to further expand on the information presented here. 
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DATA USEABILXIY WORKSHEET 
Site: St. J&ens Creek, Landfill C (Site 3) 

Medium: Sediment 

Requirement 

Field Sampling 

Comment 

Discuss sampling problems and field conditions that 
affect data useability. 

No sampling problems were noted during tbz sediment 
investigation at Site 3. 

Are samples representative of receptor exposure for this 
medium (e.g. sample depth, grab vs composite, filtered 
vs unfiltered, low flow, etc.)? 

Crab samples were collected from depths ranging from 
O-l’ at Site 3. These samples are usable for 

consideration for direct exposure to current trespassers 
and fnture residents. 

Assess the effect of field QC results on data useability. 
Field QC samples included trip blanks, field blanks, 

equipment rinsate blanks, and duplicates. The trip blank 
that was collected for this group of samples is TB- 

260697 and TB- 140797 The field blanks associated 
with this group of samples are FB-230697-TAP and FB- 

230697-DI. The equipment rinsate blanks associated 
with this group of samples is EB-260697 and EB- 

140797-SD. Blank contamination is discussed under 
“Representativeness” and duplicate results are discussed 

under “Precision.” 

Field sampling issues will have no effect on the sediment 
Summarize the effect of field sampling issues on the risk risk assessment for Site 3. 
assessment, if applicable. 

Analytical Techniques 

Analyses were conducted in accordance with the EPA 
Were the analytical methods appropriate for quantitative CLP organic and inorganic Statements of Work. 
risk assessment? 

Were detection limits adequate? 
Detection limits appear to be adequate. 

Not applicable. 
Summarize the effect of analytical technique issues on 
the risk assessment, if applicable. 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill C (Site 3) 

Medium: Sediment 

Requirement Comment 
- 

- 
Data Quality Objectives - 

Precision - How were duplicates handled? The highest concentration of a compound detected in the 
duplicate samples was used in the risk assessment. 

- 

Accuracy - How were split samples handled? Not applicable. 

- 

Representativeness - Indicate any problems associated 
with data representativeness (e.g., trip blank or r&ate 
blank contamination, chain of custody problems, etc.). 

Barium, bis(2-ethylhexyl)phthalate, 
bromodichloromethane, chloroform, copper, lead, 

magnesium, methylene chloride, nickel, silver, and zinc 
were detected in the various blanks. Analytes qualif5ed 

with a “B” due to blank contamination will be 
considered as non-detects during the risk assessment. 

- 

Completeness - Indicate any problems associated with 
data completeness (e.g., incorrect sample analysis, 
incomplete sample records, problems with field 
procedures, etc.). 

No problems noted 

- 

Comparability - Indicate any problems associated with 
data comparability. 

No problems noted. 

- 

Were the DQOs specified in the QAPP satisfied? Relative percent difference for pesticides/PCBs was 
above the stated goal of <25%. 

- 

Summarize the effect of DQO issues on the risk 
assessment, if applicable. 

RPD goal was not satisfied for the pesticide/PCB 
fraction. However, sediment samples routinely have 

RPDs up to 100% and still have minimal effect on the 
usability of the data. The calculated RPD of 38% for 

these samples does not negatively effect the usability of 
the data. - 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill C (Site 3) 

Medium: Sediment 

Requirement Comment 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

What method or guidance was used to validate the data? 

Was the data validation method consistent with regional 
guidance? Discuss any discrepancies. 

Were all data qualifiers defined? Discuss those which 
were not. 

Which qualifiers represent useable data? 

For organic samples, validators are required to check the 
following items: holding times, instrument performance 

checks, initial calibrations, continuing calibrations, 
blanks, system monitoring compounds, matrix 

spikes/matrix spike duplicates, regional QAIQC, internal 
standards, target compound identification, contract 
required qua&nation limits, tentatively identified 

compounds, system performance, and overall assessment 
of data. For organic samples, validators are required to 
check holding times, calibration, blanks, interference 

checks, laboratory control samples, duplicate samples, 
matrix spike samples, furnace atomic absorption QC, 
ICP Serial Dilution, sample result verification, field 
duplicates, and perform an overall assessment of the 

data. 

Region III modifications to “Laboratory Data Validation 
Functional Guidelines for Validating Organic (and 

Inorganic) Analyses”, USEPA 9/94 (and 4/93). 

The data validation method appears to be consistent with 
regional guidance 

All data qualifiers were defined. 

B, J, K, L ,U, UJ UK, UL 

Revision No. 0 3- .7 January 1998 



7-y. EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill C (Site 3) 

Medium: Sediment 

Requirement Comment 
- 

- 
Which qualifiers represent unusable data? R 

- 

How are tentatively identified compounds handled? 
All TICS were reported with “P’ qualifiers to indicate 

that they are quantitative estimates. Only TICS that were 
determined not to be laboratory or field artifacts were 

reported. 

- 

Not applicable. 
Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable. 

- 

Additional notes: 

- 

Note: The purpose of this Worksheet is to succinctly summarize the data useability analysis and conclusions. Reference specifc 
pages in the Risk Assessment text to further expand on the information presented here. 
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Site 3 

Deep Groundwater Current/Future 



II Scenario Timeframe: Current/Future 

Medium: Deep Groundwater 

Ex~~~sure Medium: Groundwater 
E&sure Point: Tap Water 

CAS 

Number 

744039: 

744070: 

743989t 

743995i 

743996! 

744009; 

744022~ 

744023! 

6766: 

- 

Chemical 

larium 

Zalcium 

0” 

lagnesium 

nanganese 

‘otassium 

silver 

iodium 

:hloroform 
- 

Minimum Minimum Maximum 

CO”Ce”tr&lO” Qualifier Concentration 

46.6 

95200 

272 

37locl 

291 

16ooO 

12 

34500 

0.3 

- 
J 

J 

L 

J 

49 1 

103ca 

487 

39000 

354 

17700 

12 

37300 

TABLE 2.1 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

St Juliens Creek - Landfill C (Site 3) 

(1) EPA 1997 Region Ill Updated Risk-Based Concentration Table October, 1997. The Screening Toxicity Value for Lead was obtained from 

Naval Base Norfolk Partnership Human Health Risk Assessment Consensus Agreement # 6.A 6 

(2) Rationale Codes Selection Reason: Above Screening Levels (ASL) 

:oncentmtion 

Used for 

Screening 

Background 

Value 

49.10 N/A 

N/A N/A 

487 00 N/A 

N/A N/A 

354.M) N/A 

N/A N/A 

1.20 N/A 

N/A N/A 

0.30 WA 

(1) 

Toxicity Value 

260 

N/A 

1100 

N/A 

84 

N/A 

18 

N/A 

Potential Potential 

ARAR/lBC ARARiTBC 

Value Source 

- - 
2oGil MCL 

NIA N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

100 MCL 
- - 

MCL = Federal Maximum Contaminant Level 

N = Non-Carcinogenic 

COPC 

Flag 

- 
UO 

uo 

uo 

uo 

ES 

uo 

uo 

UO 

YES 
- 

(2) 
Rationale for 

Contaminant 

Deletion 

or Selection 

BSL 

NUT 

BSL 

NUT 

ASL 

NUT 

BSL 

NUT 

Deletion Reason Essential Nutrient (NUT) 

Below Screening Level (BSL) 

2/13/98 



TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

St. Juliens Creek - Landfill C (Site 3) 

Chemical 
of 

Potential 
Concern 

Units Arithmetic 95% UCL of Maximum Maximum 
Mean Normal Detected Qualifier 

Data Concentration 

Manganese ugn 323 N/A 354.00 

Chloroform u9n 0.4 N/A 0.30 J 

EPC 
Units 

~: 

Reasonable Maximum Exposure Central Tendency 

Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC 
Value Statistic Rationale Value Statistic Rationale 

mgn 0 354 Max (1) 0.323 Mean-N (1) 

mgn 0.0003 Mm (1) 0.0004 Mean-N (1) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T) 
Mean of Normal Data (Mean-N). 

(1) As stated in the Risk Assessment Assumptions Document presented in Appendix F of this report, exposure point concentrations for this media will consist of the maximum detected concentrahon and the anthmetic mean. 
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TABLE 4 1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Julien’s Creek - Landfill C (Site 3) 

Scenario Timeframe: CurrenffFuture 

Receptor Population. Resident 

kposure Route Parameter Parameter Definrtron Units RME RME CT CT Intake Equation7 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cw Chemical Concentration in Water mgll See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

IR-W Ingestion Rate of Water l/day 2 EPA, 1991 2 EPA, 1991 CW x IR-W x EF x ED x l/BW x l/AT 

EF Exposure Frequency days/year 350 EPA, 1991 350 EPA, 1991 

ED Exposure Duration years 30 EPA, 1991 30 EPA, 1991 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 8,760 EPA, 1989 

Dermal cw Chemical Concentration in Water mglt See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

SA Skin Surface Area cm2 18.150 EPA, 1992 18,150 EPA, 1992 CWxSAxPCxETxEFxEDxCFxi/BWxI/AT 

PC Permeability Constant cmlhr Chemical Specific EPA, 1992 Chemtcal Specrfic EPA, 1989 

ET Exposure Trme hours 0.2 EPA, 1989 02 EPA, 1989 

EF Exposure Frequency days/year 350 EPA, 1991 350 EPA, 1991 

ED Exposure Duration years 30 EPA, 1991 30 EPA, 1991 

CF Volumetric Conversion Factor for Water I/cm“ 0 001 EPA, 1989 0 001 EPA, 1989 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25.550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 8,760 EPA, 1989 

Inhalation (1) 
. *-L-I-.:.- -..--- .-- I- ^A..,.^ II L.^ c ,.-&.. -..A 

Sources. 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1, Human Health Evaluation Manual, Part A OERR. EPA1540/1-89/002. 

EPA, 1991’ Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors 
- -.. -- - 

lntenm Frnai. UbWtK urrective 9285 6-03, 

EPA, 1992. Dermal Exposure Assessment: Principles and Applications EPAI606IB91IOllB The skin surface area presented in this table was derived by averaging the mean adult male and female values 

2l15l98 



Scenario Timeframe. Current/Future 

Medium: Groundwater 

Exposure Medium: Deep Groundwater 

Exposure Point: Tap Water 

Receptor Population Resrdent 

TABLE 4 2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Julien’s Creek - Landfill C (Site 3) 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rabonalel Value Rationale/ Model Name 
Reference Reference 

Ingestion cw Chemical Concentrahon in Water mgll See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

IR-W Ingestion Rate of Water I/day 1 EPA, 1989b 1 EPA, 1989b CW x IR-W x EF x ED x IlBW xl/AT 

EF Exposure Frequency days/year 350 EPA, 1991 350 EPA, 1991 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Trme Cancer days 25,550 EPA, 1989a 25,550 EPA, 1989a 

AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1989a 2,190 EPA, 1989a 
E 

Dermal cw Chemical Concentrahon in Water mgn See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

SA Skin Surface Area cm’ 7,200 EPA, 1995 7,200 EPA, 1995b CWxSAxPCxETxEFxEDxCFxl/BWx1/AT 

PC Permeability Constant cmlhr Chemical Specific EPA, 1992 Chemrcal Spectfic EPA, 1989 

ET Exposure Time hours 02 EPA, 1989a 02 EPA, 1989a 

EF Exposure Frequency days/year 350 EPA, 1991 350 EPA, 1991 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 

CF Volumetric Conversion Factor for Water I/cm’ 0 001 EPA, 1989 1 EPA, 1989 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989a 25,550 EPA, 1989a 

AT-N Averaging Time. Non-Cancer days 2,190 EPA, 1989a 2,190 EPA, 1989a 

Sources: 

EPA, 1989a. Risk Assessment Guidance for Super-fund. Vol. 1: Human Health Evaluation Manual, Part A OERR EPA/540/i-897002 

EPA, 1989b. Exposure Factors Handbook, July 1989, EPA1600/8-89/043. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual -Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285 6-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-911011 B 

EPA, 1995. Exposure Factors Handbook, June 1995, EPA/600/P-95/002A The skin surface area presented in this table was derived by averagrng the mean child (2 to 7 years) male and female values 
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TABLE 4 3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medrum’ Deep Groundwater 

Exposure Point. Onsite 

Receptor Population. Construction Worker 

iposure Route Parameter Parameter Definition Units RME RME CT CT intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Dermal CW Chemrcal Concentrabon rn Water me/l See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

SA Skin Surface Area cm’ 5,300 EPA, 1992 5,300 EPA, 1992 CWxSAxPCxETxEFxEDxCFx1/EWx1/AT 

PC Permeabrlity Constant cm/hr Chemrcal Specific EPA, 1992 Chemrcal Specrfic EPA, 1989 

ET Exposure Trme hours 1 VADEQ 1997 1 VADEQ, 1997 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 05 Professional Judgment 0.5 Professional Judgment 

CF Volumetnc Cowersron Factor for Water I/cm’ 0001 EPA, 1989 1 EPA, 1989 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 183 Professional Judgment 183 Professional Judgment 

Sources. 

EPA, 1989: Risk Assessment Guidance for Superfund Vol 1’ Human Health Evaluation Manual, Part A OERR. EPA/540/i-891002. 

EPA, 1991: Risk Assessment Guidance for Superfund Vol 1. Human Health Evaluation Manual Supplemental Guidance, Standard Default Exposure Factors Interim Final OSWER Directive 9285.6-03, 

EPA, 1992. Dermal Exposure Assessment Principles and Applrcations EPA/600/8-911011B The skin surface area presented in this table was derived by averagmg the mean adult male and female values 

VADER, 1997’ Value provrded by Pat McMurray, Virginia Department of Envrronmental Qualrty, during St J&ens Creek risk assessment assumptions conference call on November 20, 1997 



TABLE 5.1 
NON-CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill C (Site 3) 

Chemical 
of Potential 

Concern 

Manganese 

Chloroform 

Chronic/ Oral RfD Oral RfD 
Subchronic Value Units 

Chronic 2.3E-02 mglkglday 

Chronic 1 .OE-02 mglkglday 

Oral to Dermal 
Adjustment Factor 

1 .oo 

1 .oo 

Adjusted Units 
Dermal 

RfD 

2.3E-W mglkglday 

1 .OE-02 mglkglday 

Primary 
Target 
Organ 

NOAEL 

NOAEL 

Combined Sources of RfD: 
Uncertainty/Modifying Target Organ 

Factors 

2 IRIS 

1001 IRIS 

Dates of RfD: 
Target Organ 
(MMIDDIW) 

11/17/97 

1 Ill7197 

IRIS = Integrated Risk Information System 

‘15/90 



TABLE 6.1 
CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill C (Site 3) 

Chemical 
of Potential 

Oral Cancer Slope Factor Oral to Dermal 
Adjustment 

Concern 

Manganese N/A 

Factor 

N/A 

II Chloroform 6.1 E-03 1 .OE+OO 

Adjusted Dermal 
Cancer Slope Factor 

Units Weight of Evidence/ 
Cancer Guideline 

Description 

Source Date 

N/A N/A 
6.1 E-03 mg/kgday -1 

N/A N/A N/A 
82 IRIS 11117/97 

IRIS = Integrated Risk Information System EPA Group: 
A - Human carcinogen 
Bl - Probable human carcinogen - indicates that limited human data are available 
82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

2115198 



TABLE 7.1 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek _ Landfill C (Site 3) 

~1 
Receptor Population: Resident 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Umts 

EPC 
Selected 

for Hazard 
Calculation 

Intake Intake Reference Reference Reference Reference Hazard 
(Non-Cancer) (Non-Cancer) Dose Dose Units Concentratron Concentration Quotient 

Units Units 

lgestion 

ermal 

Manganese 
Chloroform 
Manganese 
Chloroform 

3.5E-01 
3.OE-04 
3 5E-01 
3.OE-04 

me/l 
mofl 
mg/l 
mg/l 

3.5E-01 
3 OE-04 
3 5E-01 
3 OE-04 

mgll 
mgll 
mgll 
mg/l 

M 1.2E-02 mglkg-day 2 3E-02 mglkglday N/A N/A 5.3E-01 

M 1 OE-05 mglkg-day 1 .OE-02 mglkglday N/A N/A 1 OE-03 

M l.lE-05 mglkg-day 2 3E-02 mglkglday N/A N/A 4 SE-04 

M 1.7E-07 mglkg-day 1 OE-02 mglkglday NIA N/A 1 7E-05 



TABLE 7.1 CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill C (Site 3) 

Receptor Population: Resident 

Exposure 
Route 

Chemical Medium 
of Potentral EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation 

Intake Intake Reference Reference Reference Reference Hazard 
(Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

Units Units 

igestion 

ermal 

Manganese 
Chloroform 
Manganese 
Chloroform 

3.2E-01 
4.OE-04 
3 2E-01 
4 OE-04 

mgll 

man 
man 
man 

3 2E-01 
4.OE-04 
3 2E-01 
4 OE-04 

mgll 

man 
mgll 
mgll 

M l.lE-02 mglkg-day 2 3E-02 w&mY N/A N/A 4.8E-01 
M 1.4E-05 mglkg-day 1 .OE-02 mYWdaY N/A N/A 1.4E-03 
M 1 OE-05 mglkg-day 2 3E-02 mglkglday N/A N/A 4 4E-04 
M 2 2E-07 mglkg-day l.OE-02 mg/kg/day N/A N/A 2 2E-05 

M = Medlum spectfrc 

Total Hazard index Across All Exposure Routes/Pathways 1T 
- 



TABLE 7 2 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe. Current 
Medium: Deep Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Cffsite 
Receptor Population: Resident 
Recentor Ana Child 

Exposure 
Route 

Chemical Medium 

of Potential EPC 
Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Umts 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected [Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation 

igestion 

rermal c 

Manganese 
Chloroform 
Manganese 
Chloroform 

3.5E-01 
3 OE-04 
3 5E-01 
3 OE-04 

mgll 

mg/l 
mg/l 
mgll 

3 5E-01 
3.OE-04 
3 5E-01 
3 OE-04 

mgll 

mgn 
mgll 
mgll 

M 2.3E-02 mglkg-day 2.3E-02 moWdaY N/A N/A 9.6E-01 

M 1.9E-05 mglkg-day 1 .OE-O2 moWday N/A N/A 1.9E-03 

M 1 6E-05 mglkg-day 2.3E-02 mglkglday N/A N/A 7.1E-04 

M 1 4E-06 mglkg-day 1 OE-02 mglkglday N/A N/A 1 4E-06 

- 
Total Hazard Index Across All Exposure RouteWathways 11 0.99 

.___ r___ .O_. -....- 1, 

M = Medium specific 



~ 

Receptor Population: Resrdent 

Exposure 
Route 

Chemical Medium Medium 
of Potentral EPC EPC 

Concern Value Units 

igestion Manganese 

I Chloroform 
ermal Manganese 

Chloroform 

3.2E-01 
4 OE-04 
3.2E-01 
4 OE-04 

mgll 

mgn 
mg/l 
mgll 

TABLE 7.2.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St Juliens Creek - Landfill C (Site 3) 

EPC 
Selected 

for Hazard 
Calculation 

M 
M 
M 
M 

Intake 
[Non-Cancer) 

2 lE-02 
2 6E-05 
1 5E-05 
1 8E-08 

Intake 
Non-Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

Dose 

- 
2.3E-02 
1 OE-02 
2 3E-02 
1 OE-02 

- 
otal Hazard 

Reference 
Dose Units 

- 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

- 
iex Across Exposure Routes/Pathways 

Hazard 
Quotient 

9.OE-01 
2 6E-03 
6 5E-04 
1 8E-06 



TABLE 7.3 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe. Future 
Medium: Deep Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Onsite 
Receptor Population, Construction Worker 
Receptor Age, Adult 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 

EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation 

Intake Intake Reference Reference Reference Reference Hazard 
(Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Guotrent 

Unrts Units 

ermal Manganese 
Chloroform 

3.5E-01 
3 OE-04 

mg/l 
mgll 

3 5E-01 
3 OE-04 

man 
mgll 

M 9.2E-06 mglkg-day 2.3E-02 molkgldw N/A N/A 4.OE-04 

M 1,4E-07 mglkg-day 1 OE-02 mglkglday N/A N/A 1 4E-05 

Total Hazard Index Across All Exposure RoutesfPathways I4.iE-04 

M = Medium specific 



~ 

Receptor Population: Construction Worker 
Receptor Age: Adult 

Exposure 
Route 

lermal 

Chemical 
of Potential 

Concern I 
bfanganese 
:hloroform 

A 

- 
Medium 

EPC 
Value 

3 2E-01 
4.OE-04 

M = Medium specific 

Medium 
EPC 
Umts 

mgn 
mgll 

Route 
EPC 

Value 

- 
3 2E-0’ 
4.OE-0’ 

TABLE 7 3 CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St Juliens Creek - Landfill C (Site 3) 

Route 
EPC 
Units 

- 
mgn 
nun 

EPC 
Selected 

for Hazard 
Calculation 

M 
M 

Intake 
(Non-Cancer) 

8.4E-06 
1 8E-07 

Intake 
Non-Cancer) 

Units 

mglkg-day 
mglkg-day 

- 

Reference 
Dose 

2 3E-02 
1 OE-02 

Reference 
Dose Units 

mglkglday 
mglkglday 

Reference 

N/A 

N/A 

Reference 
Zoncentration 

Units 

N/A 

N/A 

Hazard 
Quotient 

- 
3 6E-04 
I. BE-05 



TABLE 8.1.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill C (Site 3) 

I 
cenario Timeframe: Current 

Medium: Deep Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Offsite 
Receptor Population: Resident 
Receator Aoe Adult 

Exposure Chemical Medium Medium Route 
Route of Potential EPC EPC EPC 

Concern Value Units Value 

igestion Manganese 3.5E-01 mgll 4E-01 mgn M 4.2E-03 mglkg-day N/A N/A N/A 
Chloroform 3.OE-04 mgll 3E-04 wn M 3.5E-08 mgikg-day 8.1 E-03 mglkg-day -1 2.1E-08 

termal Manganese 3.5E-01 mg/l 4E-01 mgll M 3.8E-06 mgikg-day N/A N/A N/A 
Chloroform 3.OE-04 mg/l 3E-04 mg/l M 5.7E-08 mglkg-day 6.1 E-03 mglkg-day -1 3.5E-10 

-. .-. _ . - - .-. 
Total Risk Across All Exposure Routes/Pathways 11 Z.ZE-08 

M = Medium specific 



TABLE 8.1 .CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill C (Site 3) 

Exposure L Route 

Scenario Timeframe: Current 
Medium: Deep Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Offsite 
Receptor Population: Resident 
Receptor Age: Adult I] 

Chemical 
of Potential 

Concern 

langanese 
Lhloroform 
langanese 
:hloroform 

M = Medium specific 

Medium Medium 
EPC EPC 
Value Units 

3.2E-01 
4.OE-04 
3.2E-01 
4.OE-04 

mgll 
mgn 
mgil 

wn 

Route 
EPC 

Value 

Route 
EPC 
Units 

3E-01 mgll 
4E-04 wn 
3E-01 mgll 
4E-04 mgll 

EPC Selected 
for Risk 

Calculation 

M 
M 
M 
M 

Intake 
(Cancer) 

3.8E-03 
4.7E-06 
3.4E-06 
7.6E-08 

Intake 
(Cancer) 

Units 

mg/kg-day 

mNwW 
mglkg-day 
mgikg-day 

Total Risk 0 

Cancer Slope 
Factor 

N/A 
6.1 E-03 

N/A 
6.1 E-03 

‘ass All Exposu~ 

Cancer Slope 
Factor Units 

N/A 
mglkg-day -1 

N/A 
mg/kg-day -1 

Routes/Pathways 

N/A 
2.9E-08 

N/A -$ 
4.6E-10 

2 9E-08 



TABLE 8.2.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill C (Site 3) 

I 
In 

0 

Scenario Timeframe: Current 
Medium: Deep Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Offsite 
Receptor Population: Resident 
Receptor Aae: Child 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium 
EPC 
Value 

Medium 
EPC 
Units 

Route 
EPC 
Value 

Route 
EPC 

Units 

EPC Selected 
for Risk 

Calculation 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

Exposure Chemical Medium Medium Route 
Route of Potential EPC EPC EPC 

Concern Value Units Value 

I 

lgestion lgestion Manganese Manganese 3.5E-01 3.5E-01 mg/l mg/l 35E-01 35E-01 mgll mgll M M 1.9E-03 1.9E-03 mglkg-day mglkg-day N/A N/A N/A N/A N/A N/A 
Chloroform Chloroform 3.OE-04 3.OE-04 mgn mgn 3.OE-04 3.OE-04 mgn mgn M M 1.6E-06 1.6E-06 mg/kg-day mg/kg-day 6.1E-03 6.1E-03 mglkg-day -1 mglkg-day -1 1 .OE-O8 1 .OE-O8 

ermal ermal Manganese Manganese 35E-01 35E-01 mgll mgll 3.5E-01 3.5E-01 mgn mgn M M 1.4E-06 1.4E-06 mg/kg-day mg/kg-day N/A N/A N/A N/A N/A N/A 
Chloroform Chloroform 3.OE-04 3.OE-04 mg/l mg/l 3.OE-04 3.OE-04 mgll mgll M M 1.2E-09 1.2E-09 mglkg-day mglkg-day 6.1 E-03 6.1 E-03 mglkg-day -1 mglkg-day -1 7.2E-12 7.2E-12 

M = Medium specific 



TABLE 8.2.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill C (Site 3) 

IReceptor Age: Child II 

Chemical 
of Potential 

Concern 

langanese 
Zhlorofon 
nanganese 
Zhloroform 

Medium Medium 
EPC EPC 
Value Units 

3.2E-01 
4.OE-04 
3.2E-01 
4.OE-04 

mgn 
mgn 
mgll 
mgll 

Route 
EPC 
Value 

3.2E-01 
4.OE-04 
3.2E-01 
4.OE-04 

Route 
EPC 
Units 

mgll 
mgll 
mgll 
mgll 

EPC Selected 
for Risk 

Calculation 

M 
M 
M 
M 

Intake 
(Cancer) 

1.8E-03 
2.2E-06 
1.3E-06 
1.6E-09 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkg-day 
mg/kg-day 
mglkg-day 

Total Risk Across All Exposu 

Cancer Slope 
Factor 

N/A 
6.1 E-03 

N/A 
6.1 E-03 

Cancer Slope 
Factor Units 

Cancer 
Risk 

N/A 
mglkg-day -1 

N/A 
mglkg-day -1 

N/A 
1.3E-08 

N/A _ 
9.6E-12 

Routes/Pathways 11.3E-081 

M = Medium specific 



~ 

Receptor Population: Construction Worker 

TABLE 8.3.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill C (Site 3) 

Chemical 
of Potential 
Concern 

Dermal h langanese 
C :hloroform 

Exposure q Route 
Medium 

EPC 
Value 

3.5E-01 
3.OE-04 

Medium 
EPC 

Units 

mgll 

wn 

Route 
EPC 

Value I Route 
EPC 
Units 

3.5E-01 mgn 
3.OE-04 mgn 

1 

- 
EPC Selected 

for Risk 
Calculation 

Intake 
(Cancer) 

-- 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

mglkg-day N/A 
mglkg-day 6.1 E-03 

Total Risk P ‘ass All Exposure Routes/Pathways w 

Cancer Slope 
Factor Units 

N/A 
mglkgday -1 

Cancer 
Risk 

N/A 
2.1E-11 

M = Medium specific 



TABLE 8.3.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill C (Site 3) 

Exposure Medium: Groundwater 

Receptor Population: Construction Worker 

Exposure Chemical Medium Medium Route Route EPC Selected 
Route of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation 

)ermal Manganese 3.2E-01 mgll 3.2E-01 mgll M 
Chloroform 4.OE-04 wn 4.OE-04 mgll M 

M = Medium specific 

Intake 
(Cancer) 

2.1 E-07 mglkg-day 
4.7E-09 mglkg-day 

N/A 
6.1 E-03 

N/A 
mglkg-day -1 

N/A 
2.9E-11 

Total Risk Across All Exposure Routes/Pathways v 



Site 3 

Shallow Groundwater Future 



TABLE 2.2 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

St Julieno Creek - Landfill C (See 3) 

CAS 

Number 

742990! 

744036 

744039: 

744041‘ 

744070: 

l&54029! 

744046 

7440501 

7439891 

743992 

743995, 

743996! 

744002 

744009 

778249 

744022, 

744023 

744062 

7440661 

8332 

11761 

6764 

enarlo TImeframe: Future 

Chemical 

umlnum 

ssnk 

arium 

eryllium 

skium 

hromtum 

obalt 

opper 

,” 

?ad 

agnesium 

kkel 

otassium 

elenlum 

inver 

odium 

anadium 

1°C 

cenaphthene 

ls(2-Ethylhexyl)phthalate 

Minimum 

Co”cc”tratio” 

56.80 

3.40 

16.10 

0 96 

89700 00 

35 20 

16 00 

900 

16900 00 

1.40 

33600.00 

630.00 

25.10 

16000 00 

3 30 

1.30 

34500 00 

15 50 

90.00 

2 00 

266 

500 

vlinlmum 

Qualtfiir 

J 

J 

J 

J 

J 

K 

J 

J 

J 

J 

J 

J 
- 

Maximum 

Co”cs”tratk” 

19200.00 

3.40 

75.60 

4.00 

466000.00 

56.70 

59.70 

9 00 

45000 00 

900 

179000 00 

5330.00 

64.60 

61100.00 

3.30 

2 00 

799000 00 

43 00 

397.00 

7.00 

25.00 

10.00 

47n 
194 
I9n 
1g/1 

19n 

1gll 

rg/l 

rgn 

rgn 

rgn 

#g/l 

a 

ufl 

rg/1 

r9n 

@I 

19n 

rgn 

194 

a 

r9n 

m = 

LoCaM” 

of Maximum 

:oncentratkn 

GW2S 

GW-PS 

GW-PS 

GW-PS 

GW-2S 

GW-PS 

GW-2S 

GW-4S 

GW-3S 

GW-2S 

GW2S 

GW-2S 

GW-2S 

GW-PS 

GW-2S 

GW-4S 

GW-4S 

GW-2S 

GW-2S 

GW-3S 

GW-4S 

GW-39 

- 

Detection 

Frequent) 

Range 01 :o”ce”tratlln 

Detection Used for 

LlmRs screening 

- - - 
i16 2436.1 19200 oc 

l/6 3-3.2 3 4c 

$76 l-l 75 6C 

l/6 l-l 4 oc 

i/6 46-46 NIP 

776 4-7 56 7C 

116 3.8 59 7c 

116 2-6 9 oc 

j/6 55 45000 O( 

t/6 l-l 3 9 oc 

376 45-45 N/j 

576 l-l 5330 ot 

3/6 47 6.4 .s[ 

516 97-97 N/b 

116 3-3.3 3 3t 

216 1.1-3 2 O( 

j/6 282.3 N/j 

Y6 4-6.6 43 O( 

Y6 53 397 oc 

U6 1910 7 Of 

U8 10-10 25 O( 

U6 55 lO.O( 
- - - 

Background 

Value 

(1) 
Screening 

Toxkky Value 

N/A 3700 

N/A 0 045 

N/A 260 

N/A 0.016 

N/A N/A 

N/A 18 

N/A 220 

N/A 150 

N/A 1106 

N/A 15 

N/A N/A 

NIA a4 

N/A 73 

NIA N/A 

NIA 16 

NIA 16 

N/A N/A 

NIA 26 

N/A 1100 

NIA 220 

N/A 4.0 

N/A 370 

Potential 

!RAWEtC 

Value 

- 
N/A 

50 

N/A 

100 

N/A 

100 

N/A 

1300 

N/A 

15 

N/A 

N/A 

100 

N/A 

50 

NIA 

N/A 

N/A 

N/A 

N/A 

6 

N/A 

- 
I h 

h 

h 

h 

c 

h 

F 

P 

b 

P 

E 

P 

h 

P 

h 

P 

r 

r 

P 

E 

h 

r 
- 

- 

Potential 

ARARITBC 

.SXJWW 

- 
I/A 

ICL 

I/A 

ICL 

I/A 

ICL 

I/A 

\L 

I/A 

\L 

i/A 

I/A 

ICL 

UA 

ICL 

i/A 

d/A 

d/A 

J/A 

UA 

ICL 

d/A 
- 

COPC 

Flag 

‘ES 

‘ES 

t0 

‘ES 

JO 

‘ES 

JO 

JO 

/ES 

40 

10 

/ES 

(ES 

40 

$0 

40 

40 

IES 

q0 

q0 

IES 

‘10 
- 

(2) 
Rationale for 

Contaminant 

Detetlon 

or Selectk” 

ASL 

ASL 

BSL 

ASL 

NUT 

ASL 

BSL 

BSL 

ASL 

BSL 

BSL 

ASL 

ASL 

BSL 

ESL 

BSL 

BSL 

ASL 

ESL 

BSL 

ASL 

BSL 

(1) EPA 1997 Region IN uplafed Risk-Emed Concentration Jab/e. October, 1997. The Screening Toxklty Value for Lead was obtained from Na 

Naval Base Norfolk Pwtnersh$ Human Heallh Risk Assessment Consensus A~men? fMA.6 

(2) Ratknale Codes Selection Reason: Above Screening Levels (ASL) 

Deletmn Reason Essential Nutrient (NUT) 

Etelow Screening Level (BSL) 

Definkons: N/A = Not Applicable 

COPC = Chemical of Potential Concern 

ARAWBC = Applkable or Relevant and Appropriate RequlremerwTo Be Considered 

MCL = Federal Maxlmum Contaminant Level 

J = Estimated Value 

2/l 5198 



TABLE 3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

St Juliens Creek - Landfill C (Site 3) 

Medium: Shallow Groundwater 
Exposure Medium: Groundwater 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

of Mean Normal Detected Qualifier Units 

Potential Data Concentration Medium Medium Medium Medium Medium Medium 

Concern EPC EPC EPC EPC EPC EPC 
Value Statistic Rationale Value Statistic Rationale 

Aluminum u9fl 7396 N/A 19200 mgll 19.2 Max (1) 7.396 Mean-N (1) 
Arsenic ugfl 2.10 N/A 3.4 J mgll 0.0034 Max (1) 0.0021 Mean-N (1) 

Beryllium u9n 1.43 N/A 400 J mgll 0.004 Max (1) 0.001 Mean-N (1) 

Chromium ugn 18.29 WA 56 70 mgll 0 057 Max (1) 0.018 Mean-N (1) 
Iron u9n 20303 33 N/A 45000.00 mgll 45.000 Max (1) 28 303 Mean-N (1) 

Manganese ugll 2141 67 N/A 5330.00 mgll 5.330 Mm (1) 2.142 Mean-N (1) 

Nickel u9n 27 69 WA 84.80 J mgll 0 085 MEW (1) 0 028 Mean-N (1) 

Vanadium ugll 15.23 N/A 43 00 mgll 0 043 Max (1) 0.015 Mean-N (1) 
ois(2Ethylhexyl)phthalate ugn 7 83 N/A 25.00 mgll 0.025 Max (1) 0 008 Mean-N (1) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N), 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 
Mean of Normal Data (Mean-N). 

(1) As stated in the Risk Assessment Assumptions Document presented in Appendrx F of this report, exposure point concentrations for thts media will consist of the maximum detected concentration and the anthmetrc mean 

‘II 5198 



TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Julien’s Creek - Landfill C (Site 3) 

Scenario Timeframe: Future 

Medium: Shallow Groundwater 

Exposure Medium, Groundwater 

Exposure Point: Onsite 

Receptor Population. Groundskeeper 

Receptor Age. Adult 

xposure Route Parameter Parameter Defrnihon Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rahonalel Model Name 
Reference Reference 

Dermal cw Chemrcal Concentration In Wafer mgll See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

SA Skin Surface Area cm’ 5,300 EPA, 1992 5,300 EPA, 1992 CWxSAxPCxETxEFxEDxCFxllE3WxllAT 

PC Permeability Constant cm/hr Chemical Specific EPA, 1992 Chemical Specific EPA, 1989 

ET Exposure Trme hours 1 VADEQ, 1997 1 VADEQ, 1997 .I 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duratron years 25 EPA, 1991 25 EPA, 1991 

CF Volumetric Conversron Factor for Water llcmS 0 001 EPA, 1989 0 001 EPA, 1989 . . 

BW Body Werght kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Trme - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

, AT-N Averaging Trme - Non-Cancer L days 9,125 , EPA, 1989 9,125 EPA, 1989 

Sources: 

EPA, 1989 Risk Assessment Gurdance for Super-fund Vol 1’ Human Health Evaluation Manual, Part A. OERR EPA/5400 -89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol 1. Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors Interim Frnal OSWER Directwe 9285 6-03, 

EPA, 1992: Dermal Exposure Assessment. Principles and Applications EPAf600/8-911011 B The skin surface area presented in this table was dewed for head, hands, forearms, and lower legs 

VADEQ, 1997 Value provided by Pat McMurray, Virgrnia Department of Environmental Quality during St. Juliens Creek risk assessment assumptions conference call on November 20, 1997 



of Potential of Potential 

Arsenic Arsenic 
Beryllium Beryllium 

Chromium Chromium 

Iron Iron 

Manganese Manganese 

Nickel Nickel 

Vanadium Vanadium 

bis(2-Ethylhexyl)phthalate bis(2-Ethylhexyl)phthalate 

Chronic/ 
Subchronic 

Chronic 
Chronic 
Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

TABLE 5.2 
NON-CANCER TOXICIN DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill C (Site 3) 

Oral RfD Oral RfD 
Value Units 

1 .OE+OO mglkglday 
3.OE-04 mglkglday 
S.OE-03 mglkglday 

5.OE-03 mglkglday 

3.OE-01 mglkglday 

2.3E-02 mglkglday 

2.OE-02 mglkglday 

7.OE-03 mglkglday 

2.OE-01 mglkglday 

Oral to Dermal 
Adjustment Factor 

0.270 
0.950 
0.010 

0.010 

0.050 

1.000 

0.100 

0.020 

0.550 

Adjusted Units 
Dermal 

RfD 

2.7E-01 mglkglday 
2.9E-04 mglkglday 
S.OE-05 mglkglday 

S.OE-05 mglkglday 

1.5E-02 mglkglday 

2.3E-02 mglkglday 

2.OE-03 mglkglday 

1.4E-04 mglkglday 

1 .l E-01 mglkglday 

Primary 
Target 
Organ 

NOAEL 
Skin 
NOAEL 

NOAEL 

NIA 

NOAEL 

NOAEL 

NOAEL 

NOAEL 

N/A = Not Applicable 
IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 
NCEA= National Center for Environmental Assessment 
RBC= Region III Updated Risk-Based Concentration Table. October, 1997. 

100 NCEA 
3 IRIS 

101 IRIS 

505 IRIS 

N/A R0C:NIA 

2 IRIS 

lE+Ol IRIS 

1 E+02 HEAST 

lE+03 IRIS 

Dates of RfD: 
Target Organ 
(MMIDDIYY) 

6126196 
1 l/17/97 
11117197 

02/09/98 

10122197 

11117197 

11117197 

07100197 

11117197 

'15190 



TABLE 6.2 
CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill C (Site 3) 

Chemical 
of Potential of Potential 

Concern I 
Aluminum 
Arsenic Arsenic 
Beryllium Beryllium 
Chromium Chromium 
Iron Iron 
Manganese Manganese 
Nickel Nickel 
Vanadium Vanadium 
bis(2-Ethylhexyl)phthalate bis(2-Ethylhexyl)phthalate 

Oral Cancer Slope Factor 

- 

IRIS = Integrated Risk Information System 

N/A 
1.5E+OO 
4.3E+OO 

N/A 
N/A 
N/A 
N/A 
N/A 

1.4E-02 

Oral to Dermal 
Adjustment 

Factor 

N/A 
0.95 
0.01 
N/A 
N/A 
N/A 
N/A 
N/A 
0.55 

Adjusted Dermal 
Cancer Slope Factor 

N/A 
1.6E+oo 
4.3E+02 

N/A 
N/A 
N/A 
N/A 
N/A 

25E-02 

Units 

N/A 
mg/kg-day -1 
mg/kg-day -1 

N/A 
N/A 
N/A 
N/A 
N/A 

mglkg-day -1 

Weight of Evidence/ 
Cancer Guideline 

Description 

N/A 
A 
82 
N/A 
N/A 
N/A 
N/A 
NIA 
C 

Source 

N/A 
IRIS 
IRIS 
N/A 
N/A 
N/A 
N/A 
N/A 
IRIS 

EPA Group: 
A - Human carcinogen 
Bl - Probable human carcinogen - indicates that limited human data are available 
82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

Date 
(MMIDDNY) 

N/A 
1111?/97 
11117197 

N/A 
N/A 
N/A 
N/A 
N/A 

11 I1 7197 

2115t98 



TABLE 7 4 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek _ Landfill C (Site 3) 

enario Timeframe: Future II 
Medium: Shallow Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Onsite 
Receptor Population: Groundskeeper 
Receptor Age: Adult 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 

EPC 
Units 

Route 
EPC 
Value 

Route 
EPC 
Umts 

EPC 
Selected 

for Hazard 
Calculation 

Intake Intake Reference Reference Reference Reference Hazard 
(Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

Units Units 

ermal Aluminum 19 200 
Arsenic 0.003 
Beryllium 0.004 
Chromium 0 057 

Iron 45.090 
Manganese 5 330 
Nickel 0 065 
Vanadium 0 043 
bis(2-Ethylhexyl)phthalate 0.025 

mgll 
mgn 
mgll 
mgll 

mczn 
m9n 
mgll 
mg/l 
mgll 

19.200 mgll 
0.003 mgfl 
0 004 mgll 
0 057 mgll 

45 wo mgll 
5 330 mgll 
0 085 mgll 
0 043 mgll 
0 025 md 

5OE-04 
0 6E-06 
i . OE-07 
1.5E-06 

1.2E-03 
1.4E-04 
2.2E-06 
1 lE-06 
1 3E-04 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkgday 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

2 7E-m 
2.9E-04 
5 OE-05 
5 OE-05 

1.5E-02 
2.3E-02 
2.OE-03 
1 4E-04 
1 lE-01 

mglkglday 
mglkglday 
mglkglday 
mglkglday 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

N/A N/A 1 8E-03 
N/A N/A 3 1 E-04 
N/A N/A 2 lE-03 
N/A N/A 2 9E-02 
N/A N/A 7 6E-02 
N/A N/A 6 OE-03 
N/A N/A 1 IE-03 
N/A N/A 6 OE-03 
N/A N/A 1 2E-03 



TABLE 7 4 CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St Juliens Creek - Landfill C (Site 3) 

Exposure 
Route 

Chemical Medium 
of Potenbal EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose (2) Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

lermal Aluminum 7.396 mgn 7 396 mgll M 1 SE-04 mglkg-day 2.7E-01 mglkglday N/A N/A 7 lE-04 
Arsenic 0 002 mgn 0.002 mgn M 5 4E-OF3 mglkg-day 2 9E-04 mglkglday N/A N/A 1 9E-04 
Beryllium 0001 mgn 0 001 mgn M 3 7E-08 mglkg-day 5 OE-05 mglkglday N/A N/A 7 4E-04 
Chromium 0 018 mgll 0 018 mgll M 4 7E-07 mglkg-day 5 OE-05 mglkglday N/A N/A 9 5E-03 
Iron 20 383 mgn 28 383 mgll M 7 4E-04 mglkg-day 1.5E-02 mglkglday N/A N/A 4 9E-02 
Manganese 2 142 mgn 2 142 mgll M 5 6E-05 mglkg-day 2 3E-02 mglkglday N/A N/A 2 4E-03 
Nickel 0 028 nun 0 028 mgll M 7.2E-07 mglkg-day 2 OE-03 mglkglday N/A N/A 3 6E-04 
Vanadium 0015 mgll 0.015 mgfl M 3 9E-07 mglkg-day 1 4E-04 mglkglday N/A N/A 2 BE-03 
bis(2-Ethylhexyl)phthalate 0.008 nun 0 008 mgll M 4 OE-05 mglkg-day 1 IE-01 mglkglday N/A N/A 3 6E-04 

M = Medium specific 

Total Hazard Index Across All Exposure Routes/Pathways IO.07 



TABLE 8.4.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill C (Site 3) 

Receptor Population: Groundskeeper 
IReceptor Age: Adult 

Exposure Chemical Medium Medium Route 
Route of Potential EPC EPC EPC 

Concern Value Units Value 

ermal Aluminum 19.200 mgfl 19.200 mg/l M 1.8E-04 mglkg-day N/A N/A N/A 
Arsenic 0.003 mgn 0.003 mgll M 3.1 E-08 mgikg-day 1.8E+OO mglkg-day -1 5OE-08 
Beryllium 0.004 mgll 0.004 mgll M 3.7E-08 mglkg-day 4.3E+02 mglkg-day -1 1.6E-05 
Chromium 0.057 wn 0.057 mg/l M 5.3E-07 mglkg-day N/A N/A N/A 
Iron 45.000 mgll 45.000 mgll M 4.2E-04 mglkg-day N/A N/A N/A 
Manganese 5.330 mgll 5.330 mgn M 4.9E-05 mglkg-day N/A N/A N/A 
Nickel 0.085 mg/l 0.085 mgll M 7.9E-07 mglkg-day N/A N/A N/A 
Vanadium 0.043 mgfl 0.043 mgfl M 4.OE-07 mg/kg-day N/A N/A N/A 
bis(2-Ethylhexyl)phthalate 0.025 mg/l 0.025 mgn M 4.8E-05 mg/kg-day 2.5E-02 mglkg-day -1 1.2E-06 

, “.-, *,,-,. . ,-.---. ,,I CF.p”S”‘r n”“LtmraLrwcly* 1 I ., L-“J 

M = Medium specific 



TABLE 8.4.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill C (Site 3) 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium 
EPC 
Value 

lermal Aluminum 7.396 
Arsenic 0.002 
Beryllium 0.001 
Chromium 0.018 
Iron 28.383 
Manganese 2.142 
Nickel 0.028 
Vanadium 0.015 
bis(2-Ethylhexyl)phthalate 0.008 

M = Medium specific 

Medium 
EPC 
Units 

Route 
EPC 
Value 

mg/l 7.396 

wn 0.002 

wn 0.001 

mgn 0.018 
mg/l 28.383 
mg/l 2.142 
mg/l 0.028 
mg/l 0.015 

mgn 0.008 

Route 
EPC 
Units 

mgll 

mgn 
mg/l 
mg/l 
mgll 
mgll 
mgll 

mgn 
mgll 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

6.8E-05 
1.9E-08 
1.3E-08 
1.7E-07 
2.6E-04 
2.OE-05 
2.6E-07 
1.4E-07 
1.4E-05 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

N/A 
1.6E+oo 
4.3E+02 

N/A 
N/A 
N/A 
N/A 
N/A 

2.5E-02 

N/A 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 
N/A 

mglkg-day -1 

Total Risk C DSS All Exposure Routes/Pathways 

Cancer Slope Cancer Slope 
Factor ! Factor Units 

- 
Cancer 
Risk 

N/A 
3.1 E-08 
57E-06 

N/A 
N/A 
N/A 
N/A 
N/A 

3.8E-07 

6.1E-08 



Site 3 

Surface Soil Current/Future 
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TABLE 3.3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Saint Juliens Creek - Landfill C (Site 3) 

Chemical 
of 

Potential 
Concern 

II 
1 luminum 

1 Units 1 Arithmetic Units Arithmetic 
Mean Mean 

LL LL 
229.71 

wkl 697.43 
wlkg 0.52 
wh 18412.86 
w/kg 147.29 

47.06 

95% UCL 01 
Normal 

Data 

26,691.50 
39.63 

701.60 
20,510.53 

1.63 
56,071.47 

854.22 
172.55 

f T Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 
come-on / Qualifier 1 Units 

21400.00 w/kg 
13.90 L mdkg 

350.00 J mdkg 
1500.00 w/kg 

1.30 w/kg 
34000.00 w/kg 

246.00 w/kg 
79.80 mdkg 

Medium 1 Medium 1 Medium 
I. 
1 Medium 1 Medium 

EPC EPC EPC EPC 
Value statistic Rationale Value 

21400.00 Max (1) 11011.43 
13.90 Max (1) 8.04 
0.35 Max (1) 0.23 
1.50 Max (1) 0.70 
1.30 MLU (1) 0.52 

34000.00 Max (1) 18412.86 
246.00 Max (1) 147.29 
79.80 ME4X (1) 47.06 

EPC 
statistic 

Medium 
EPC 

Rationale 

Mean-N (1) 
Mean-N (1) 
Mean-N (1) 
Mean-N (1) 
Mean-N (1) 
Mean-N (1) 
Mean-N (1) 
Mean-N (1) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 
Mean of Normal Data (Mean-N). 

(1) As stated in the Risk Assessment Assumptions Document, which is included as Appendix F, the lower of the maximum detected concentration and 95% UCL of the mean is used as the exposure point concentration for 
surface soil. 

“I 5198 



TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Current 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population. Trespasser 

xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemical Concentration in Soil mgk3 See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

IRS Ingestion Rate of Soil mglday 200 EPA, 1991 200 EPA, 1991 CSxIRxEFxEDxCF1x1/BWx1/AT 

EF Exposure Frequency days/year 52 1 hour per week 52 1 hour per week 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 

CFI Conversion Factor kglmg 1 .OOE-06 NA l.O6E-06 NA 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Trme _ Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1989 2,190 EPA, 1989 

Dermal CS Chemical Concentration in Soil ma/kg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

CFl Conversion Factor kg/w 1.00E-06 NA 1 QOE-06 NA CS~CF~XSA~AF~AB~EF~ED~~/BW~~/AT 

SA Skin Surface Area Available for Contact cm* 2,650 EPA, 1992 2,650 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 52 EPA, 1991 52 EPA, 1991 

ED Exposure Duration years 6 EPA, 1991 6 EPA, IQ91 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1989 2,190 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, !QQj: Risk ,A.ssessment Guidance for Stwm‘mm.4 \Jo!. 1. Utu.w.n Umrlth Cwrrlac.+inn I@.- I I “r-,.“‘I. . lUlllUll 1 ,-“I\., L.UI”“.I..II I ,“,,LZ, Supp!ementa! Guidance, Sta,,,,,, vs,aun ,+,‘yau,= , aLI,v,J ^rl^d I-L.‘ ,.I, C”..^^...^ 5 --.-- ^ lnteiim ZfiSl Osv^;ER fiimiive 9285.6.03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/660/8-Ql/Ol IB. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA/903-K-95-003. 

2/15/98 



TABLE 4.6 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Julien’s Creek-Landfill C (Site 3) 

Adnircnant 

nposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical Concentration in Sediment mdkg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

IR-S Ingestion Rate of Sediment mglday 100 EPA, 1991 100 EPA, 1991 CSxIRxEFxEDxCF1xl/BWxllAT 

EF Exposure Frequency days/year 52 1 hour per week 52 1 hour Per week 

ED Exposure Duration years 11 EPA, 1991 11 EPA, 1991 

CFl Conversion Factor kg/w 1 .OOE-06 NA 1 .OOE-06 NA 

BW Body Weight kg 45 EPA, 1995b 45 EPA, 1995b 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 4,015 EPA, 1989 4,015 EPA, 1989 

Dermal cs Chemical Concentration in Sediment wiM See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

CFI Conversion Factor k&w 1 .OOE-06 NA 1 .OOE-06 NA CSxCFlxSAxAFxABxEFxEDx1/BWx1/AT 

SA Skin Surface Area Available for Contact cm’ 3,380 EPA, 1995b 3,380 EPA, 1995b 

Al= Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995a chemical-specific EPA, 1995a 

EF Exposure Frequency days/year 52 1 hour per week 52 1 hour per week 

ED Exposure Duration years 11 EPA, 1991 11 EPA, 1991 

BW Body Weight kg 45 EPA, 1995b 45 EPA, 1995b 

AT-C Averaging Time-Cancer days 25,550 EPA, 1989 25.550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 4,015 EPA, 1989 4,015 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, 

EPA, 1992: Dermal Exposure Assessment: Principles end Applications. EPA160018-91/01 IB. 

EPA, 1995a: Assessing Derrnal Exposure from Soil, Technical Guidance manual, Region Ill, EPA1903-K-95-003. 

EPA, 1995b: Exposure Factors Handbook (Review Draft). EPA/600/P95/002A. The skin surface area presented in this table includes hands, forearms, lower legs, neck and head (25% of total surface area) 

and was derived by averaging the mean (7 to 17 years) male and female values, 

‘II 5/98 



TABLE 4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Juliens Creek - Landfill C (Site 3) 

cenario Timeframe: Current 

i 

edium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Trespasser 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemical Concentration in Soil w/b See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

IR-S Ingestion Rate of Soil mg/day 100 EPA, 1991 100 EPA, 1991 CSxIRxEFxEDxCF1x1/BWx1/AT \_ 

EF Exposure Frequency days/year 52 1 hour per week 52 1 hour per week 

ED Exposure Duration years 24 EPA, 1991 24 EPA, 1991 

CFI Conversion Factor k&w 1 .OOE-06 NA 1 .OOE-06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time - Non-Cancer days 8,780 EPA, 1989 8,760 EPA, 1989 

Dermal cs Chemical Concentration in Soil mglkg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily intake (CDI) (mg/kgday)= 

CFI Conversion Factor Ww 1 .OOE-06 NA 1 .OOE-06 NA CSxCF1xSAxAFxABxEFxEDx1/BWx1/A 

SA Skin Surface Area Available for Contact cm2 5,800 EPA, 1992 5,800 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 52 1 hour per week 52 1 hour per week 

ED Exposure Duration years 24 EPA, 1991 24 EPA, 1991 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 8,760 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-891002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual -Supplemental Guidance, Standard Default Exposure Factors. Interim Final. CSWER Directive 9285.6-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-911011B. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA1903-K-95-003. 

2/15/98 



TABLE 4.8 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Resident 

xposure Route Parameter Parameter Definition Units RME RME CT CT intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemical Concentration in So11 w&3 See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

IR-S Ingestion Rate of Soil mglday 200 EPA, 1991 200 EPA, 1991 CSxlRxEFxEOxCFlxl/BWxl/AT 

EF Exposure Frequency days/year 350 EPA, 1991 350 1 hour per week 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 

CFI Conversion Factor Ww 1 .cOE-06 NA 1 .OOE-O6 NA 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1989 2.190 EPA, 1989 

Dermal cs Chemical Concentration in Soil mglkg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

CFl Conversion Factor Ww 1 .cOE-06 NA 1 .OOE-O6 NA CSxCF1xSAxAFxABxEFxEDx1/BWx1/AT 

SA Skin Surface Area Available for Contact cm’ 2,650 EPA, 1992 2.650 EPA, 1992 

AF Soil to Skin Adherence Factor mg/cm* 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency :Jays/year 350 EPA, 1991 350 EPA, 1991 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1989 2,190 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1’ Human Health Evaluation Manual, Part A. OERR. EPA&IO/l-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual _ Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285 6.03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPAf600/8-91/01 IB. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region III, EPAf903-K-95-003. 



TABLE 4.9 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe, Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population. Resident 

xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical Concentration in Soil molko See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

IRS Ingestion Rate of Soil mglday 100 EPA, 1991 100 EPA, 1991 CSxIRxEFxEDxCF1x1/BWxl/AT 

EF Exposure Frequency dayslyear 350 EPA, 1991 350 EPA, 1991 

ED Exposure Duration years 24 EPA, 1991 24 EPA, 1991 

CFl Conversion Factor kolmo 1 .OOE-06 NA l.OiIE-06 NA 

BW Body Weight ko 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 8,760 EPA, 1989 

Dermal cs Chemical Concentration in Soil ma/k0 See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

CFI Conversion Factor kolmo 1 .OOE-06 NA l.OOE-06 NA CS~CF~XSAXAF~AB~EF~ED~~/BW~~/A 

SA Skin Surface Area Available for Contact cm* 5,800 EPA, 1992 5,800 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 350 EPA, 1991 350 EPA, 1991 

ED Exposure Duration years 24 EPA, 1991 24 EPA, 1991 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 8.760 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002 

EPA, 199!’ Risk Assessmen! Guidance for S2perfwd. Vol. I: IL,,,,, I Is*,,,, I”0,“0,,“II I”laliYmI _ *,--” U^^m. C...l,,^li^.. Ll^..,,^, .Y r ..___..__ r S~ppk~~ibl G~id~iiCe. SGKkii6 D&h upuanr raciois inteiini FM ^^..,-n -. ^^^- ^ ^^ VOVVC~ utrective YL~)~.D-uJ, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/6@3/8-91/01 IB. 

EPA, 1995 Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA/903-K-95-003 
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TABLE 4.10 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Juliens Creek - Landtill C (Site 3) 

cenario Timeframe: Future 1 

eceptor Age: Adult 

xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemical Concentration in Soil mglkg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 
IRS Ingestion Rate of Soil mglday 50 VADEQ, 1997 50 VADEQ, 1997 CSxIRxEFxEDxCFlxl/BWxl/AT 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 25 EPA, 1991 25 EPA, 1991 

CFI Conversion Factor Ww 1 .OOE-06 NA 1 .OOE-06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time - Non-Cancer days 9,125 EPA, 1989 9,125 EPA, 1989 

Dermal cs Chemical Concentration in Soil wtlkg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

CFI Conversion Factor k&w I .OOE-06 NA 1 .OOE-06 NA CSxCFlxSAxAFxABxEFxEDxl/BWxl/AT 
SA Skin Surface Area Available for Contact cm’ 5,300 EPA, 1992 5,300 EPA, 1992 

AF Soil to Skin Adherence Factor mg/cm2 1 EPA, 1992 1 EPA, 1992 
AB Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 25 EPA, 1991 25 EPA, 1991 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time - Non-Cancer days 9,125 EPA, 1989 9,125 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual -Supplemental Guidance, Standard Default Exposure Factors. Interim Final. CSWER Directive 9285.6-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-Ql/OllB. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA1903K-95-003. 

VADEQ, 1997: Value provided by Pat McMurray, Virginia Department of Environmental Quality, during St. Juliens Creek risk assessment assumptions conference call on November 20, 1997. 
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TABLE 4.11 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Exposure Route Parameter Parameter Detinttion Untts RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical Concentration in Soil mglkg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (me/kg-day)= 

IRS Ingestion Rate of Soil mgiday 480 VADEQ, 1997 480 VADEQ, 1997 CSxIRxEFxEDxCF1xl/BWx1/AT 

EF Exposure Frequency dayslyear 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 0.5 VADEQ, 1997 0.5 VADEQ, 1997 

CFI Conversion Factor Ww 1 .OOE-06 NA 1 .OOE-06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1909 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 183 EPA, 1989 103 EPA, 1989 

Dermal cs Chemical Concentration in Soil m@g See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

CFl Conversion Factor Wmg 1 .OOE-06 NA 1 .OOE-06 NA CSxCFlxSAxAFxABxEFxEDxllBWxl/A 

SA Skin Surface Area Available for Contact cm* 5,300 EPA, 1992 5,300 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 0.5 VADEQ, 1997 0.5 VADEQ, 1997 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25.559 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 183 EPA, 1989 103 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Super-fund. Vol. 1: Human Heakh Evaluation Manual, Part A. OERR. EPA1540/1-89/002. 

EPA, 199i’ Risk .Assessment Guidance for Superfund Vo!. 1: Hum-,. ,__,.,, ___,__. :_.. ,.,_,.“-, an CleaHh Fwal,mt,nn Manrtal _ R~wmlmm~nt~l C2,*i&nce, $&ndard D&u!,u!t eposore Factcrs, I AE,&,Cm r-G.....,i.,^ t-eoc f n? -lrr .-...-,..I. --, Interim Fina,. “Y”“II\ Yllcx,Ll”cj aL”J.“-“J, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPAf600/8-91/OliB. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA/903-K-95-003. 

VADEP. 1997. Value provided by Pat McMurray. Virginia Department of Envtronmental Quality, during St. Juliens Creek risk assessment assumptions conference call on November 29, 1997. 
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TABLE 5.3 
NON-CANCER T0XlCll-Y DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill C (Site 3) 

Chemical 
of Potential of Potential 

Concern 

I, 
luminum 

r 
rsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Iron 

Manganese 

Vanadium 

Chronic/ 
Subchronic 

Chronic 

Chronic 

N/A 

N/A 

Chronic 

Chronic 

Chronic 

Chronic 

Oral RfD 
Value 

1 .OE+OO 

3.OE-04 

N/A 

N/A 

5OE-03 

3.OE-01 

1.4E-01 

7.OE-03 

Oral RfD 
Units 

mglkgldal 0.270 

mg/kg/da\ 0.950 

N/A N/A 

N/A N/A 

mglkglda) 0.010 

mglkglda) 0.050 

mglkglda) 1.000 

mglkglda) 0.020 

Oral to Dermal 
Adjustment Factor 

N/A = Not Applicable 
IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 
NCEA= National Center for Environmental Assessment 
RBC= Region III Updated Risk-Based Concentration Table. October, 1997. 

Adjusted 
Dermal 

RfD 

2.7E-01 

2.9E-04 

N/A 

N/A 

5OE-05 

1.5E-02 

1.4E-01 

1.4E-04 

Units 

mglkglday 

mglkglday 

N/A 

N/A 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

Primary 
Target 
Organ 

N/A 

Skin 

NOAEL 

NOAEL 

NOAEL 

N/A 

NOAEL 

NOAEL 

Combined 
Uncertainty/Modifying 

Factors 

N/A 

3 

N/A 

N/A 

100 

N/A 

2E+OO 

1 E+02 

Sources of RfD: 
Target Organ 

RBC:N/A 

IRIS 

N/A 

N/A 

IRIS 

RBC:N/A 

IRIS 

HEAST 

Dates of RfD: 
Target Organ 
(MMIDDP/Y) 

lOl22l97 

11 II 7197 

N/A 

N/A 

11 II 7197 

lOl22l97 

11/17/97 

07/00/97 

'15/98 



Chemical 

of Potential 

Concern 

Benzo(b)Fluoranthene 

Oral Cancer Slope Factor 

N/A 

l.!iE+OO 

7.3E+OO 

7.3E-01 

4.3E+OO 

N/A 

N/A 

N/A 

IRIS = Integrated Risk Information System 

HEAST= Health Effects Assessment Summary Tables 

NCEA= National Center for Environmental Assessment 

RBC= Risk-based Concentration Table, October 1997 

TABLE 6.3 

CANCER TOXICITY DATA - ORAUDERMAL 

St. Juliens Creek - Landfill C (Site 3) 

Oral to Dermal 

Adjustment 

Factor 

N/A 

0.950 

N/A 

N/A 

0.010 

N/A 

N/A 

N/A 

Adjusted Dermal 

Cancer Slope Factor 

N/A 

1.6E+00 

N/A 

N/A 

4.3E+02 

N/A 

NIA 

N/A 

Units 

N/A 

mglkg-day -1 

mglkg-day -1 

mglkg-day -1 

mglkg-day -l 

N/A 

N/A 

N/A 

Weight of Evidence/ 

Cancer Guideline 

Description 

N/A 

A 

82 

N/A 

82 

N/A 

N/A 

N/A 

Source 

N/A 

IRIS 

IRIS 

RBC:N/A 

IRIS 

N/A 

N/A 

N/A 

EPA Group: 

A - Human carcinogen 

Bl - Probable human carcinogen - indicates that limited human data are available 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 

Weight of Evidence: 

Known/Likely 

Cannot be Determined 

Not Likely 

Date 

(MMIDDNY) 

N/A 

1 III 7197 

1 l/17/97 

1 OlO7l98 

11 II 7197 

N/A 

N/A 

N/A 

2/15/90 



Receptor Population: Trespasser 

Receptor Age: Child 

/_)I 
gestion Aluminum 

Arsenrc 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Iron 

Manganese 

Vanadium 

3fmal 

I 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Iron 

Manganese 

Vanadium 

= Medium specific 

Medrum 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

21400 00 w/kg 21400 00 

1390 mdkg 13.90 

0 35 w/k 0 35 

1.50 w/kg 1 50 

1 30 m/kg 1.30 

34000 00 f-w/kg 34000.00 

246.00 mglkg 246 00 

79.80 w/kg 79 80 

21400 00 mdkg 21400.00 

1390 mg/kg 13.90 

0 35 w/kg 0.35 

1 50 w/kg 1 50 

1.30 wh 1 30 

34000.00 mdkg 34000.00 

246.00 mglkg 246 00 

79.80 w/kg 79.80 

TABLE 7.5.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

St Juliens Creek - Landfill C (Site 3) 

Route 

EPC 

Units 

mglkg 
mg/kg 
mdkg 
wk7 
w/kg 
mg/kg 
w/kg 
f-w/kg 
w/kg 
m/kg 
wM 
w&g 
w3M 
mm 
w&4 
m&3 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

:Non-Cancer) 

4.1 E-02 

2.6E05 

6.6E-07 

2.8E-06 

2.5E-06 

6.5E-02 

4.7E-04 

1.5E-04 

5 4E-03 

1 lE-05 

8.8E-07 

3.8E-06 

3.3E07 

8.6E-03 

6.2E-05 

2.OE-05 

Intake 

I 

Reference 

Non-Cancer) Dose (2) 

Units 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

t.OE+OO 

3.OE-04 

N/A 

N/A 

5OE-03 

3.OE-01 

1.4E-01 

7.OE-03 

2.7E-01 

2.9E-04 

N/A 

N/A 

5.OE-05 

1 5E-02 

1.4E-01 

Reference Reference 

Dose Units Concentratior 

mglkglday 

mglkglday 

N/A 

N/A 

mglkglday 

mglkglday 

mglkglday 

mg/kg/day 

mg/kg/day 

mglkglday 

N/A 

N/A 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

ndex Across A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Exposure ROI 

:oncentratior 

Units 

- 
N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 
- 
s/Pathways 

Hazard 

Quotient 

4.lE-02 

8 8E-02 

N/A 

N/A 

4.9E-04 

2 2E-01 

3.3E-03 

2.2E-02 

2.OE-02 

3.9E-02 

N/A 

N/A 

6.5E-03 

5 7E-01 

4.4E04 

1.4E-01 

’ 15 



TABLE 7.5.CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

St Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Current 

Receptor Population: Trespasser 

Exposure 

Route 

Chemical 

of Potential 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Iron 

Manganese 

Vanadium 

ermal Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

iron 

Manganese 

Vanadium 

= Medium specific 

Medrum 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

1101143 wW 11011.43 

8.04 w/kg 8.04 

0 23 w/kg 0 23 

0.70 mdkg 070 

0.52 m0.g 0.52 

18412.86 f-w/kg 18412.86 

147.29 w/kg 147.29 

47 08 w/kg 47.06 

11011.43 m/kg 11011.43 

8.04 m/kg 8.04 

0.23 w/kg 0 23 

0.70 msh 0 70 

0.52 m/kg 0.52 

18412.86 mglkg 18412.86 

147.29 msfis 14729 

47.06 w/kg 47.06 

Route 

EPC 

Units 

EPC 

For Hazard 

Zalculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

Non-Cancer) 

2 1 E-02 

1 X-05 

4.4E-07 

1.3E-06 

SSE-07 

3.5E-02 

2.8E-04 

8.9E-05 

2 8E-03 

6.5E-06 

5.8E-07 

1.8E-06 

1.3E-07 

4 6E-03 

3.7E-05 

1.2E-05 

Intake 

Non-Cancer; 

Units 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkgday 

mglkgday 
mg/kg-day 

mg/kg-day 

mglkg-day 

mglkgday 

WWW 
mg/kg-day 

mglkg-day 

mgkAay 
mglkgday 

mglkg-day 
- 

Reference 

Dose (2) 

1 .OE+OO 

3.OE-04 

N/A 

N/A 

5.OE-03 

3.OE-01 

1.4E01 

7.OE-03 

2.7E-01 

2.9E-04 

N/A 

N/A 

5.OE-05 

1.5E-02 

1.4E-01 

1.4E-04 

Total Haza 

Reference 

Dose Units 

mg/kg/day 

mglkglday 

N/A 

N/A 

wYWdw 
mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

N/A 

N/A 

m&WY 

mglkglday 

mglkglday 

mg/kddw 

idex Across A 

Reference 

:oncentratiol 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
- 
&posure Ro 

Reference 

ioncentration 

Units 

- 
N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
- 
s/Pathways 

Hazard 

Quotient 

2.1 E-02 

5.lE-02 _ 

N/A 

N/A 

2.OE-04 

1.2E-01” ‘. 

2.OE-03 

1.3E-02 

1 .OE-02 

2.3E-02 

N/A 

N/A 

2.6E-03 

3.lE-01 

2.6E-04 

8.5E-02 

0.63 



cenario Timeframe. Current 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

iron 

Manganese 

Vanadium 

Aluminum ermal 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Iron 

Manganese 

Vanadium 

fi = Medium specific 

Medium 

EPC 

Value 

21400.00 

13.90 

0.35 

1.50 

1.30 

34000.00 

246.00 

79.80 

21400.00 

13.90 

0.35 

1.50 

1 30 

34000.00 

246 00 

79.80 

Medium Route Route 

EPC EPC EPC 

Units Value Units 

w/kg 21400.00 m/kg 
w/kg 1390 w/kg 
ma/kg 0.35 w/kg 
mglkg 1.50 mgb 
mgh 1.30 mgh 
mg/kg 34000.00 w/kg 
w/kg 246.00 mglkg 
mglkg 79.80 mNk3 
mgfig 21400.00 m&g 
w/kg 13.90 w/kg 
w/kg 0.35 mW 
mglkg 1.50 mg/kg 
m&3 1 30 w/kg 
m/kg 34000.00 f-w/kg 
mglkg 246.00 w/kg 
mgncg 79.80 mgkg 

TABLE 7.6.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

St. Juliens Creek - Landfill C (Site 3) 

EPC 

Selected 

For Hazard 

3alculation (1) 

Intake 

Non-Cancer) 

M 6.8E-03 

M 4.4E-06 

M l.lE-07 

M 4.7E-07 

M 4.1 E-07 

M l.lE-02 

M 7.8E-05 

M 2.5E-05 

M 2.3E-03 

M 4.8E-06 

M 3.7E-07 

M 1.6E-06 

M 1.4E-07 

M 3.6E-03 

M 2.6E-05 

M 8.5E-06 

Intake 

:Non-Cancer 

Units 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkgday 

mglkg-day 

mglkgday 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkgday 

mglkg-day 

mglkg-day 
- 

Dose (2) Dose Units 

1 .OE+OU 

3.OE-04 

N/A 

N/A 

5.OE-03 

3.OE-01 

1.4E-01 

7.OE-03 

2.7E-01 

2.9G04 

N/A 

N/A 

5.OE-05 

1.5E-02 

1.4E-01 

1.4E-04 

Total Haza 

mglkglday 

mglkglday 

N/A 

N/A 

mglkglday 

mglkglday 

WWW 

mgkglday 

mglkglday 

mglkglday 

N/A 

N/A 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

Index Across I 

Reference 

oncentratior 

- 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
- 
kposure Rc 

:oncentratior 

Units 

- 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
- 
?s/Pathways 

Hazard 

Quotient 

6.8E-03 

1.5E-02 

N/A 

N/A 

8.2E-05 

3.6E-02 

5.6E-04 

3.6E-03 

8.5E-03 

1.7E-02 

N/A 

N/A 

2.8E-03 

2.4E-01 

1 9E-04 

6.1 E-02 

0.39 



Receptor Age: Adolescent 

Exposure I Chemical 

Route of Potential 

Concern 

gestion 

?rmal 

. . 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Iron 

Manganese 

Vanadium 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Iron 

Manganese 

Vanadium 
.- 

= Medrum specnrc 

Medium Medium 

EPC EPC 

Value Units 

11011.43 mgb 
8.04 w/kg 
0 23 w/kg 
0.70 mgkg 
0.52 mglkg 

18412.86 W@ 
147.29 msh 
47.06 w&a 

11011.43 mm 
8.04 w/kg 
0.23 mgh 
0.70 m&3 
0.52 msM 

18412.86 msM3 
147.29 mgh7 
47.06 m&g 

Route 

EPC 

Value 

Route 

EPC 

Units 

11011.43 mdkg 
8.04 m/kg 
0.23 w/kg 
0.70 w/kg 
0.52 mg/kg 

18412.86 mslks 
147.29 Wkg 
47.06 w/kg 

11011.43 w/kg 
8.04 m/kg 
0.23 msIkg 
0.70 wfig 
0.52 w&a 

18412.86 w&7 
147.29 w/kg 
47.06 w/kg 

TABLE 7.6.CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

St. Juiiens Creek - Landfill C (Site 3) 

EPC 

Selected 

For Hazard 

Calculation (1 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer] 

3.5E-03 

2.5E-06 

7.3E-08 

2.2E-07 

1.6E-07 

5.8E-03 

4.7E-05 

1.5E-05 

1.2E-03 

2.8E-06 

2.5E-07 

7.5E-07 

5.6E-08 

2.OE-03 

1.6E-05 

5.OE-06 

Intake 

Non-Cancer 

Units 

mglkgday 

w&day 
mglkg-day 

mg/kg-day 

wtk@Y 

w&g-W 
mglkg-day 

m-&Nv 

wWW 

m&?-day 

wk+-day 

w/kg-day 

mdkwb 

m&t-daY 

mgkhv 

~~~g-day - 

Reference 

Dose (2) 

1 OE+OO 

3.OE-04 

N/A 

N/A 

5 OE-03 

3.OE-01 

1.4E-01 

7.OE-03 

2.7E-01 

2.9E-04 

NIA 

N/A 

5.OE-05 

1 5E-02 

1.4E-01 

1.4E-04 

Total Hazar 

Reference 

Dose Units 

mg/kglday 

mg/kg/day 

N/A 

N/A 

mglkglday 

mglkglday 

mglkglday 

w#Ww 
mglkglday 

mglkglday 

N/A 

N/A 

mglkglday 

mglkglday 

mglkglday 

m#g/day 

ndex Across P 

Reference 

foncentratior 

NIA 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 
- 
xposure ROI 

Reference 

:oncentratior 

Units 

- 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
- 
s/Pathways 

Hazard 

Quotient 

3.5E-03 

8 5E-03 

N/A 

N/A 

3 3E-05 

1.9E-02 

3.3E-04 

2.1 E-03 

4 4E-03 

9.7E-03 

N/A 

N/A 

l.lE-03 

1.3E-01 

1 IE-04 

3.6&02 

0.22 



TABLE 7.7.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

St Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Current 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point. Onsite 

Receptor Population: Trespasser 

Receptor Aoe: Ad&t 

Exposure 

Route 

Chemical 

of Potential 

Concern 

gestion 

ermal 

Aluminum 21400.00 

Arsenic 13.90 

Benzo(a)Pyrene 0 35 

Benzo(b)Fluoranthene 1.50 

Beryllium 1.30 

Iron 34000.00 

Manganese 246.00 

Vanadium 79.80 

Aluminum 21400.00 

Arsenic 13.90 

Benzo(a)Pyrene 0.35 

Benzo(b)Fluoranthene 1.50 

Beryllium 1.30 

Iron 34000.00 

Manganese 246.00 

Vanadium 79.80 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

21400.00 mglkg 
13.90 mglkg 
0.35 mglkg 
1.50 Wk3 
1.30 mglkg 

34000.00 mglkg 
246.00 mgM 
79.80 mmg 

21400.00 mm3 
1390 msb 
0.35 mglkg 
1.50 mglkg 
1.30 w&7 

34000.00 msk3 
246.M) m@s 
79.00 mg& 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

:alculation (1 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

Non-Cancer 

4.4E-03 

2.8&06 

7.1 E-08 

3.1 E-07 

2.6E-07 

6.9E-03 

5.OE-05 

1.6E-05 

25E-03 

5.3E-06 

4.1 E-07 

1.8E-06 

3.3E-07 

8.6G03 

6.2E-05 

2.OE-05 
- 

Intake 

Non-Cancer: 

Units 

- 
mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 
mglkg-day 

- 

Reference 

Dose (2) 

1 .OE+OO 

3.OE-04 

N/A 

N/A 

5.OE-03 

3.OE-01 

i.4E-01 

7.OE-03 

2.7E-01 

2.9E-04 

N/A 

N/A 

5.OE-05 

1 5E-02 

1.4E-01 

1.4E-04 

Total Haza 

Reference 

Dose Units 

mglkglday 

mglkglday 

N/A 

N/A 

mglkglday 

mglkglday 

mglkglday 

mYWW 

-- _ 
mglkglday 

N/A 

N/A 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

ndex Across A 

Reference 

:oncentratior 

- 
NIA 

NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

N/A 

NIA 
- 
!xposure Rc 

Reference 

ioncentration 

Units 

- 
NIA 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 

NIA 

NIA 
- 
slpathways 

Hazard 

Ciuotient 

4.4E-03 

9.4E-03 

NIA 

NIA 

5.3E-05 

2 3E-02 

3.6E-04 

2.3E03 

9.4E-03 

1.8E-02 

N/A 

N/A 

6.5E-03 

5.7E-01 

4.4E04 

1.4E-01 

0.79 



~ 

Receptor Population. Trespasser 

Concern 

rgestion 

bermal 

Aluminum 1101143 

Arsenic 8.04 

Benzo(a)Pyrene 0.23 

Benzo(b)Fluoranthene 0 70 

Beryllium 0 52 

Iron 18412.86 

Manganese 14729 

Vanadium 47 06 

Aluminum 1101143 

Arsenic 8.04 

Benzo(a)Pyrene 0.23 

Benzo(b)Fluoranthene 070 

Beryllium 0.52 

Iron 18412 86 

Manganese 147.29 

Vanadium 47.06 

Medium 

EPC 

Value 

Medium Route 

EPC EPC 

Units Value 

mglkg 

mgh 

mgh 

mglkg 

w/kg 

mgb 

w/kg 

wkg 

mk3 

mmg 

m&i 

mgk3 

w/kg 

mslks 

wVk3 

m&3 

1101143 wlkg 
8 04 mdkg 
0 23 w/kg 
0.70 w/kg 
0.52 Wkg 

18412 86 mdkg 
14726 mglkg 
47.06 mglkg 

11011.43 w/kg 
804 w!M 
023 w/kg 
0.70 mdkg 
0.52 mgkg 

18412.86 w/kg 
147.29 mgkg 
47.06 mglkg 

TABLE 7.7.CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

St. Juliens Creek-Landfill C (Site 3) 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1; 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

2.2E-03 

1.6E-06 

4 7E-08 

1.4E07 

l.lE-07 

3.7E-03 

3.OE-05 

9.6E-06 

1.3E03 

3.OE-06 

2.7E-07 

8.2E-07 

1.3E-07 

4.6E-03 

3.7E-05 

1.2E-05 

Intake 

:Non-Cancer 

Units 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

m?kHaY 

mPwW 
mglkg-day 

mglkg-day 

fwlkg-d-w 
mgrkg-day 

mMwW - 

Reference 

Dose (2) 

1 .OE+OO 

3.OE-04 

NIA 

NIA 

5.OE-03 

3.OE-01 

1.4E-01 

7.OE-03 

2.7E-01 

2.9G04 

N/A 

N/A 

5.OE-05 

1.5E-02 

1.4E-01 

1.4E-04 

Total Hazar 

Reference 

Dose Units 

mgkglday 

mglkglday 

NIA 

NIA 

mglkglday 

mglkglday 

mglkglday 

mgikglday 

mglkglday 

mgikglday 

NIA 
NIA 

mglkglday 

mglkglday 

mgikglday 

wWW 
ndex Across P 

Reference 

oncentratior 

- 
N/A 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

N/A 

xposure Ror 

Reference 

:oncentratior 

Units 

NIA 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

NIA 

NIA 

N/A 

NIA 

NIA 
- 
s/Pathways 

Hazard 

Quotient 

2.2E-03 

5.5E-03 

N/A 

NIA 

2.1 E-05 

1 2E-02 

2.1E-04 

1.4E-03 

4.8B03 

l.lE-02 

NIA 

N/A 

2.6E-03 

3.lE-01 

2 6E-04 

8.5E-02 
- 

0.43 

3 



TABLE 7.8.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point Onsite 

Receptor Population- Resident 

Receptor Age: Child 

In 

Exposure 

Route 

gestion 

ermal 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 21400 00 
Arsenic 1390 

Benzo(a)Pyrene 0.35 

Benzo(b)Fluoranthene 1 50 

Beryllium 1 30 

Iron 34000.00 

Manganese 246.00 

Vanadium 79 80 
Aluminum 21400 00 

Arsenic 13.90 

Benzo(a)Pyrene 0.35 

Benzo(b)Fluoranthene 1.50 

Beryllium 1.30 

Iron 34000.00 

Manganese 246.00 

Vanadium 79.80 

Medium 

EPC 

Units 

mglkg 

mlkg 

Wkg 

m&3 

w/kg 

mgk3 

Wb 

m/kg 

mglkg 

mglkg 

mdkg 

m&3 

fwk7 

mdkg 

mglkg 

Wkg 

Concentration Concentration ;; EJ c~~l~~ 

21400 00 wlkg M 2.7E-01 mglkgday 1 .OE+OO mglkglday NIA NIA 2.7E-01 
13.90 mgk7 M 1.8E-04 mglkgday 3.OE-04 mglkglday N/A NIA 5.9E-01 
0 35 w@g M 4.5E-06 mglkgday NIA NIA NIA N/A N/A 
1 50 w/kg M 1.9E-05 mglkgday N/A N/A NIA NIA NIA 
1.30 mgh M 1 7E-05 mglkgday 5.OE-03 mglkglday N/A N/A 3.3E-03 

34000 00 wlkg M 4.3E-01 mglkg-day 3.OE-01 mglkglday NIA N/A 1.4E+OO 
246 00 m/kg M 3.1 E-03 mglkgday 1.4E-01 mglkglday NIA NIA 2.2E-02 
79 80 mdkg M 1 .OE-03 mglkgday 7.OE-03 mglkglday NIA NIA 1.5E-01 

21400 00 w/kg M 3 6E-02 f-wlkgday 2.7E-01 mglkglday N/A NIA 1.3E-01 
1390 m/kg M 7.5E-05 mglkgday 2.9E-04 mglkglday NIA NIA 2.6E-01 
0 35 mg/kg M 59E-07 wdhNw NIA NIA N/A NIA NIA 
1.50 mg/kg M 2.5E-06 ~db-dw N/A N/A N/A NIA NIA 
1.30 wk3 M 2.2E-06 wWW 5.OE-05 mglkglday NIA NIA 4.4E-02 

34000.00 m&g M 5.8E-02 mglkg-day 1.5E-02 mglkglday N/A NIA 3.6E+OO 
246.00 m&3 M 4.2E-04 mg/kg-day 1.4E-01 mglkglday NIA N/A 3.OE-03 
79.80 m&W M 1.4E-04 mglkgday 1.4E-04 mglkglday N/A N/A 9.7E-01 

M = Medium specific Total Hazard Index Acre 



Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium, Surface Soil 

Exposure Point. Onsite 

Receptor Population. Resident 

Receptor Aae. Child 

Exposure 

Route 

Chemical 

of Potential 

lermal 

Arsenic 

Benzo(a)Pyrane 

Benzo(b)Fluoranthene 

Beryllium 

Iron 

Manganese 

Vanadium 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Barytlium 

IrOn 

Manganese 

Vanadium 

M = Medium specific 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

1101143 mglkg 
8.04 mglkg 
0.23 mglkg 
0.70 msh 
0.52 m/kg 

18412.86 mglkg 
147.29 mgM3 
47.06 mgh 

1101143 mglkg 
8.04 msk7 
0.23 mg/kg 
0.70 mg/kg 
0.52 msk 

18412.86 m/kg 
147.29 mglkg 
47.06 wk7 

Route 

EPC 

Value 

Route 

EPC 

Units 

11011.43 mglkg 
8.04 wlkg 
023 mglkg 
070 w/kg 
052 w&t 

18412.86 m&t 
147.29 mglkg 
47.06 mdkg 

11011.43 mg/kg 
8 04 mctM3 
0.23 wlkg 
0 70 mob 
0.52 m@s 

18412.86 w&t 
147.29 m&t 
47.06 w/kg 

TABLE 7.8.CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

St. Juliens Creek - Landfill C (Site 3) 

EPC 

Selected 

for Hazard 

Calculation (11 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

:Non-Cancer) 

1.4E-01 

1 .OE-O4 

2.9E-06 

8.9E-06 

6.6E-06 

2 4E-01 

1.9E-03 

6.OE-04 

1.9E-02 

4.4E-05 

3.9E-07 

1.2E-06 

6.8E-07 

3.1 E-02 

2.5E-04 

8.OE-05 

Intake 

:Non-Cancer) 

Units 

Reference 

Dose (2) 

mglkg-day 

wfkvW 
mglkg-day 

mglkg-day 

mglkgday 

wM?day 
mglkgday 

mglkg-day 

m&wJay 

mk-tday 

WWW 

mNwW 

wkday 

mNwW 

wtWW 

wWW 

1 .OE+OO 

3.OE-04 

N/A 

N/A 

5.OE-03 

3.OE-01 

1.4E-01 

7.OE-03 

2.7E-01 

2.9E-04 

N/A 

N/A 

5OE-05 

1.5E-02 

1.4E-01 

1.4E-04 

Total Haza 

Dose Units 

mglkglday 

mglkglday 

N/A 

N/A 

mgllcglday 

mglkglday 

mglkglday 

mglkglday 

mg/kg/day 

mglkglday 

N/A 

N/A 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

ndex Across A 

:oncentratio 

- 
N/A 

NIA 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

NIA 

N/A 

N/A 

N/A 

N/A 
- 
~posure Ro 

Reference 

:oncentration 

Units 

- 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

fVA 

NIA 

N/A 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 
- 
s/Pathways 

Hazard 

Ctuotient 

- 
1 4E-01 

3.4E-01 

NIA 

NIA 

1.3E-03 

7.8E-01 

1.3E-02 

8.6E-02 

6.9E-02 

1.5&01 

NIA 

N/A 

1.8E-02 

2.1E+OO 

1.8E-03 

5.7E-01 
- 

4.26 
- 



~ 

Receptor Population: Resident 

Exposure 

Route 

Chemical 

of Potential I Concern 

3. 
gestlon Alummum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

lK#l 

Manganese 

Vanadium 

ermal Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Iron 

Manganese 

Vanadium 

= Medium specific 

Medium 

EPC 

Value 

21400 00 w/kg 21400.00 

13.90 mglkg 13.90 

0.35 mglkg 0.35 

1.50 wk4 1.50 

1.30 mglkg 1.30 

34000.00 mglkg 34000 00 

246.00 wlkg 246.00 

79.80 mgkg 79.80 

21400.00 w/h 21400.00 

1390 mglkg 13.90 

0.35 wlkg 0.35 

1.50 mglkg 1 50 

1.30 mglkg 1.30 

34000.00 mglkg 34000.00 

246.00 m&3 246.06 

79 80 mgk! 79.80 

Medium 

EPC 

Units 

Route 

EPC 

Value 

TABLE 7.9.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

St. Juliens Creek - Landfill C (Site 3) 

Route 

EPC 

Units 

mglkg 
mglkg 
mglkg 
msW 
mm 
mglkg 
mdkg 
mglkg 
mglkg 
mczlkg 
mglkg 
n&W 
wlkrJ 
msh 
mglkg 
mglkg 

EPC 

Selected 

for Hazard 

Calculation (1 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

2 9E-02 

1.9E-05 

4.8E-07 

2.1 E-06 

1.8E-06 

4.7E-02 

3.4G04 

l.lE-04 

1.7E-02 

3.5E-05 

2.8E-06 

1.2E-05 

1 .OE-06 

2.7E-02 

2.OE-04 

6.3E-05 

Intake 

Non-Cancer) 

Units 

- 
mglkg-day 

mglkg-day 

mglkg-day 

Wh-day 

mkMy 

mglkg-day 

Wkwfay 
mglkg-day 

~dkhv 

m&t-W 

WYWdaY 

mglkg-day 

mglkgday 

w%-daY 

mg/kg-day 

mIkgday - 

Dose (2) 

l.OE+OO 

3.OE-04 

NIA 

N/A 

5.OE-03 

3.OE-01 

1.4E-01 

7.OE-03 

2.7E-01 

2.9E-04 

N/A 

N/A 

5.OE-05 

1.5E-02 

1.4E-01 

1.4E-04 

Total Hazal 

Dose Units 

mglkglday 

mglkglday 

N/A 

N/A 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

NIA 

NIA 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

ndex Across P 

Reference 

NIA 
NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 
- 
xposure Ro 

Reference 

:oncentratior 

Units 

- 
N/A 

N/A 

NIA 

NIA 

N/A 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

NIA 

NIA 
- 
‘&Pathways 

Hazard 

Quotient 

- 
2.9E-02 

6 3E-02 

N/A 

NIA 

3.6E-04 

1.6E-01 

2.4E-03 

1.6E-02 

6.3E-02 

1.2E-01 

NIA 

N/A 

2.1 E-02 

1.8E+oo 

1.4E-03 

4.5E-01 
- 

273 



TABLE 7.9.CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Future 

Medium: Surface Soil 

EIxposure Medium. Surface Soil 

Exposure Point Onsite 

Receptor Population: Resident 

Receptor Aae: Adult 

Exposure 

Route 

Chemical 

of Potential 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Berytlium 

Iron 

ermal 

Vanadium 

Atuminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Iron 

I Manganese 

Vanadium 

= Medium specific 

Medium 

EPC 

Value 

11011.43 mglkg 
8.04 w/kg 
0.23 mglkg 
0.70 mgh 
0.52 mdkg 

18412.86 mlkg 
147.29 mlkg 
47.06 w/kg 

11011.43 mglkg 
8.04 w&4 
023 w/kg 
0.70 w/kg 
0.52 msk3 

18412.86 mglkg 
147.29 mdh 
47.06 mgM3 

Medium 

EPC 

Units 

Route Route 

EPC EPC 

Value Units 

11011 43 wtk! 
8.04 mglkg 
0.23 mglkg 
0.70 msks 

0.52 mglkg 

18412.86 mglkg 
147.29 msk2 
47.06 wtlkg 

11011.43 mglkg 
8.04 msncs 
0.23 mgM 
0.70 msM3 
0.52 mglkg 

18412.86 mglkg 

147.29 mab 
47.06 msh 

EPC 

Selected 

for Hazard 

3alculation (1 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

:Non-Cancer) 

1 5E-02 

l.lE-05 

3.1 E-07 

9.6E-07 

7.1 E-07 

2.5E-02 

2.OE-04 

6.4E-05 

8.7E-03 

2.OE-05 

1.6E-06 

5.5E-06 

4.1 E-07 

1.5E-02 

1.2E-04 

3.7E-65 

- 
( 
I 

- 

Intake 

Non-Cancer; 

Units 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

ma&day 

wM-day 

NWW 

mg/kgdw 

mglkg-day 

wWW - 

Reference 

Dose (2) 

1 .OE+OO 

3.OE-04 

NIA 

NIA 

5.OE-03 

3.OE-01 

1.4E-01 

7.OE-03 

2.7E-01 

2.9E-04 

NIA 

NIA 

5.OE-05 

1.5E-02 

1.4E-01 

1.4E-04 

Total Hazac 

Reference 

Dose Units 

mglkglday 

mglkglday 

NIA 

N/A 

mg/kglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

NIA 

NIA 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

rdex Across 1 

Reference 

- 
NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

N/A 

NIA 
- 
jtposure Ro 

Reference 

Units 

- 
NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

N/A 

NIA 

N/A 

N/A 

NIA 

NIA 

N/A 

N/A 

N/A 
- 
i/Pathways 

Hazard 

Quotient 

- 
1.5E-02 

3.7E-02 

NIA 

N/A 

1.4E-04 

8.4E-02 

1.4E-03 

9.2E-03 

3.2E-02 

7.2E-02 

NIA 

NIA 

8.3E-03 

9.8E-01 

6 4E-04 

2.7E-01 
- 

1.50 



Receptor Population: Groundskeeper 

Exposure I Chemical 

Route 1 of Potential 

Medium Medium Route Route 

EPC EPC EPC EPC 

Value Units Value Units 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Iron 

Manganese 

Vanadium 

termal 

I 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Iron 

Manganese 

Vanadium 

21400.00 

13.90 

0.35 

1.50 

1.30 

34000.00 

246 00 

79.80 

21400.00 

13.90 

0.35 

1.50 

1.30 

34000.00 

246.00 

79.80 

21400.00 

13.90 

035 

1 50 

1.30 

34000.00 

246.00 

79.80 

21400.00 

13.90 

0.35 

1.50 

1.30 

34000.00 

246.00 

79.80 

TABLE 7.10.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM U(POSURE 

St Juliens Creek - Landfill C (Site 3) 

EPC 

Selected 

for Hazard 

:alculation (1) 

Intake 

Non-Cancer) 

M 1 .OE-02 

M 6.8E-06 

M 1 .?E-07 

M 7.3E-07 

M 6.4E-07 

M 1.7E-02 

M 1.2E-04 

M 3.9E-05 

M l.lE-02 

M 2.3E-05 

M 1.8E-06 

M 7.8E-06 

M 6.7G07 

M l .BE-02 

M 1.3E-04 

M 4.1E-05 

Intake 

Non-Cancer: 

Units 

- 
mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

m&Mv 
mglkg-day 

mdbday 
mg/kg-day 

mg/kg-day 

mMwW - 

Reference Reference Reference 

Dose (2) Dose Units :oncentratiol 

l.OE+OO mglkglday 

3.OE-04 mglkglday 

N/A N/A 

N/A N/A 

5.OE-03 mglkglday 

3.OE-01 mglkglday 

1.4E-01 mglkglday 

7.OE-03 mglkglday 

2.7E-01 mg/kglday 

2.9E-04 mVWdaY 
N/A N/A 

N/A N/A 

5.OE-05 mglkglday 

1.5E-02 mglkglday 

1.4E-01 mglkglday 

1.4E-04 mglkglday 

Total Haza ndex Across A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 
- - 
!xposure Ra s/Pathways 

Reference 

:oncentratior 

Units 

Hazard 

Quotient 

l.OE-02 

2.3E-02 

N/A 

N/A 

1.3E-04 

5.5E-02 

8.6E-04 

5.6E-03 

4.1E-02 

8.1 E-02 

N/A 

N/A 

1.3E-02 

1.2E+OO 

9.1 E-04 

3.OE-01 

1.70 



Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population. Groundskeeper 

Receptor Age Adult 

Concern 

lgestion 

lermal 

Aluminum 11011 43 

Arsenic a 04 

Benzo(a)Pyrene 0.23 

Benzo(b)Fluoranthene 0.70 

Beryllium 0 52 

iron 16412 86 

Manganese 147.29 

Vanadium 47.06 

Aluminum 11011.43 

Arsenic 604 

Benzo(a)Pyrene 0.23 

Benzo(b)Fluoranthene 0.70 

Beryllium 0.52 

Iron 16412 66 

Manganese 147.29 

Vanadium 47.06 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

TABLE 7.10.CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

St Juliens Creek - Landfill C (Site 3) 

Route 

EPC 

Value 

Route 

EPC 

Units 

1101143 mglkg 

6.04 wlkg 

0 23 mgh 

070 m&3 

052 mdkg 

16412.66 mdkg 

147.29 w/kg 

47 06 w/kg 

1101143 mdkg 

a 04 mglkg 

0.23 mglkg 

0 70 w/kg 

0 52 mdkg 

19412.66 mglkg 

147.29 mm 

47.06 mm3 

EPC 

Selected 

for Hazard 

3alculation (1) 

Intake 

:Non-Cancer) 

M 5.4E-03 

M 3 9E-06 

M l.lE-07 

M 3 4E-07 

M 2.5E-07 

M 9.OE-03 

M 7.2E-05 

M 2.3E-05 

M 5.7E-03 

M 1.3E-05 

M 1.2E-06 

M 3.6E-06 

M 2.7E-07 

M 9.5E-03 

M 7.6E-05 

M 2.4E-05 

- 

( 

- 

L - 

Intake 

Non-Cancer; 

Units 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mgrkg-day 

w&day 

mglkg-day 

mgfkg-day 

mgikg-day 

mglkg-day 

mglkg-day 

mglkg-day 

wW-daY 
mglkg-day 

mtikg-day - 

Reference 

Dose (2) 

1 OE+OO 

3.OE-04 

N/A 

NIA 

5.OE-03 

3.OE-01 

1.4E-01 

7.OE-03 

2.7E-01 

2.9E-04 

NIA 

N/A 

5.OE-05 

1.5E-02 

1.4E-01 

1.4E-04 

Total Hazal 

Reference 

Dose Units 

mglkglday 

mglkglday 

N/A 

NIA 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

N/A 

N/A 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

ldex Across A 

Reference 

:oncentratiot 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

NIA 
- 
iposure Ro 

Reference 

:oncentratiot 

Units 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 
- 
JPathways 

Hazard 

Quotient 

- 
5 4E-03 

1.3E-02 

NIA 

N/A 

5.1E-05 

3.OE-02 

51E-04 

3.3E-03 

Z.lE-02 

4.7E-02 

N/A 

N/A 

5.4E-03 

6.4E-01 

55E-04 

1.7E-01 
- 

0.94 
- 



cenario Timeframe: Future 

““,/ 
Concern 

lgestion Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Iron 

Manganese 

Vanadium 

lermal Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Iron 

Manganese 

Vanadium 

I = Medium specific 

Medium 

EPC 

Value 

21400.00 mglkg 
1390 mgh 
0 35 w/kg 
1.50 mgk4 
1.30 mgh 

34000 00 W&t 
246 00 mgh 
79.80 wh 

21400.00 w/kg 
13.90 m-t@ 
0.35 m/kg 
1.50 w/kg 
1.30 mka 

34000.00 w/kg 
246.99 mmg 
79.80 mgh 

Medium 

EPC 

Unrk 

Route 

EPC 

Value 

Route 

EPC 

Units 

21400 00 w/kg 

1390 mgb 
0 35 w&! 
1 50 msh 
1 30 f-wh 

34000.00 w/kg 

246 00 m!#kg 
79 80 Wkg 

21400.00 @kg 

13.90 m/kg 

0.35 w/kg 

1 50 mgh 

1 30 mglkg 

34000.00 Wkg 
246.00 w3m3 
79.80 mg/kg 

TABLE 7.1 l.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

St Juliens Creek - Landfill C (Site 3) 

EPC 

Selected 

for Hazard 

3alculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

,Non-Cancer) 

l.OE-01 

6 SE-05 

1.6E-06 

7.OE-06 

6.1 E-06 

1.6E-01 

1.2E-03 

3.7E-04 

l.lE-02 

7.2E-06 

1 BE-07 

7.8E-07 

6.7E-97 

1.8E-02 

1.3E04 

4.1E-05 

intake 

Non-Cancer: 

Units 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

w&-day 

wM-day - 

Reference 

Dose (2) 

1 .OE+OO 

3.OE-04 

N/A 

N/A 

5.OE-03 

3.OE-01 

1.4E-01 

7.OE-03 

2.7E-01 

2.9E-04 

N/A 

N/A 

5.OE-05 

1.5E-02 

1.4E-01 

1.4E-04 

Total Haza 

Reference 

Dose Units 

mglkglday 

mglkglday 

N/A 

N/A 

mglkglday 

mg/kg/day 

mg/kglday 

mglkglday 

mgikglday 

mglkglday 

N/A 

N/A 

mglkglday 

mglkglday 

mglkglday 

mgikglday 

ndex Across P 

:oncentratiot 

- 
N/A 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
- 
&posure Ro 

Reference 

:oncentration 

Units 

-TiEi-- 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

NIA 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 
- 
s/Pathways 

Hazard 

Quotient 

1 OE-01 

2.2E-01 

N/A 

N/A 

1.2E-03 

5.3E-01 

8.2E-03 

5.3E-02 

4.1 E-02 

2 5E-02 

NIA 

NIA 

i.3E-02 

1.2E+OO 

9.1E-04 

2.9E-01 

2.46 



TABLE 7.1 l.CT 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

St Juliens Creek - Landfill C (Site 3) 

~ 

Receptor Population: Construction Worker 

Exposure 

Route 

Chemical 

of Potential 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Iron 

Manganese 

Benzo(b)Fluoranthene 

M = Medium specific 

Medium 

EPC 

Value 

Medium 

EPC 

Unlk 

Route 

EPC 

Value 

1101143 w/kg 1101143 

804 w/kg 8.04 

023 mg/kg 0.23 

0.70 mglkg 0.70 

0.52 wlkg 052 

18412.86 wfkg 18412.86 

147.29 w/kg 147.29 

47.06 mglkg 47 06 

11011.43 mglkg 11011.43 

8.04 Wkg 8.04 

0.23 mdkg 0.23 

0.70 mgkg 0 70 

0.52 mgfkg 0 52 

18412.86 w/kg 18412.86 

147.29 mdkg 147.29 

47.06 mg/kg 47.06 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Zalculation (1 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

Non-Cancer] 

5 2E-02 

3 BE-05 

l.lE-06 

3.3E-06 

2.4E-06 

8.6E-02 

6.9E-04 

2.2E-04 

5.7E-03 

4.2E-06 

1.2E-07 

3.6E-07 

2.7E-07 

9.5Eb03 

7.6E-05 

2.4E-05 
- 

Intake 

Non-Cancer] 

Units 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

wtN3-day - 

Reference 

Dose (2) 

l.OE+OO 

3.OE-04 

N/A 

N/A 

5 OE-03 

3.OE-01 

1 4E-01 

7 OE-03 

2.7E-01 

2.9E-04 

N/A 

N/A 

5 OE-05 

15E-02 

1.4E-01 

1.4E-04 

Total Hazar 

Reference 

Dose Units 

mglkglday 

mg/kg/day 

NIA 

N/A 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

N/A 

N/A 

mglkglday 

w?4W 
mglkglday 

mglhglday 

ndex Across P 

oncentratior 

- 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
- 
xposure Rot 

Units 

- 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
- 
s/Pathways 

Hazard 

Quotient 

- 
5.2E-02 

1.3E-01 

N/A 

N/A 

4.9E-04 

2.9E-01 

4.9E-03 

3.1 E-02 

2.1 E-02 

1.5E-02 

N/A 

NIA 

54E-03 

6 3E-01 

5 4E-04 

1.7E-01 
- 

1.35 
- 



TABLE 8.5.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Current 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Trespasser 

Receptor Aae: Child 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium Medium 

EPC EPC 

Value Units 

igestion 

Iermal 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Vanadium 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Vanadium 

21400.00 

13.90 

0.35 

1.50 

1.30 

34000.00 

246.09 

79.80 

21400.00 

13.90 

0.35 

1.50 

1.30 

34000.00 

246.00 

79.80 

wk7 

w/kg 

w/kg 

w/kg 

mgb 

mg/kg 

w/kg 

wh 

mgh 

mglkg 

mdb 

w/kg 

w/kg 

w/kg 

w/kg 

w/kg 

21400.00 w/kc! M 3.5E-03 mg/kg-day N/A N/A N/A 

13.90 w/kg M 2.3E-06 mglkg-day 15E+OO mglkgday -1 3.4E-06 

0.35 mglkg M 5.7E-08 mglkg-day 7.3E+OO mglkg-day -1 4.2E-07 

1.50 w/kg M 2.4E-07 mglkg-day 7.3E-01 mglkg-day -1 1.8E-07 

1.30 wh M 2.lE-07 mg/kg-day 4.3E+OO mglkg-day -1 9.lE-07 

34000.00 m/kg M 5.5E-03 mglkg-day N/A N/A N/A 

246.00 w/kg M 4.OE-05 mglkg-day N/A N/A N/A 

79.80 w#g M 1.3E-05 mglkgday N/A N/A N/A 

21400.00 w/kg M 4.6E-04 mglkg-day N/A N/A N/A 

13.90 msh M 3.OE-07 mg/kg-day 1.8E+oo mglkg-day -1 4.7E-07 

0.35 w/kg M 7.6E-09 mglkg-day N/A mglkg-day -1 N/A 

1.50 msh M 3.2E-08 mglkg-day N/A mg/kg-day -1 N/A 

1.30 msb M 2.8E-08 mg/kg-day 4.3E+02 mglkg-day -1 1.2E-05 

34000.00 w/kg M 7.3E-04 mglkgday N/A N/A N/A 

246.00 m&3 M 5.3E-06 mglkg-day N/A N/A N/A 

79.80 mgh ( 

Total Risk Across All Exposure Routes/Pathways v 



TABLE 8.5.CT 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 

St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Current 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Trespasser 

Receotar Aae: Child 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

II 

rgestion 

lermal 

.a . . 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Vanadium 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Vanadium 
._ c= 

M = mearum specnrc 

11011.43 wh 
8.04 w/kg 

0.23 wk3 
0.70 w&3 

0.52 msh 
18412.86 w/kg 

147.29 mglkg 
47.06 mgh 

11011.43 mgfig 

8.04 wb 
0.23 msh 
0.70 mchg 
0.52 msh 

18412.86 mg/kg 
147.29 w/kg 
47.06 m/kg 

Medium 

EPC 

Units 

11011.43 mdkg 
8.04 w/kg 
0.23 mgh 
0.70 mgh 
0.52 m!dkg 

18412.88 w/kg 
147.29 w&t 

47.06 w/kg 
11011.43 w/kg 

8.04 mdb 
0.23 w&t 

0.70 w/kg 

0.52 w/kg 

18412.88 mgh 

147.29 mg&! 
47.06 ms/h . 

M 1.8E-03 wh-day N/A N/A N/A 

M ‘.3E-06 mglkg-day ‘.5E+OO mglkg-day -1 2.OE-06 

M 3.7E-08 mglkg-day 7.3E+OO mglkg-day -1 2.7E.07 

M l.lE-07 mglkg-day 7.3E-01 mg/kg-day -1 8.3E-08 

M 8.5E-08 wNwJay 4.3E+OO mglkg-day -1 3.6E-07 

M 3.OE-03 mg/kg-day N/A N/A N/A 

M 2.4E-05 mg/kg-day N/A N/A N/A 

M 7.7E-06 mg/kg-day N/A N/A N/A 

M 2.4E-04 nWhwW N/A N/A N/A 

M ‘.7E-07 MW.W ‘.8E+OO mglkg-day -1 2.7E-07 

M 5.OE-09 w@W N/A mglkg-day -1 N/A 

M 1 .SE-08 wW-day N/A mglkg-day -1 N/A 

M 1 .I E-08 mglkg-day 4.3E+02 mglkg-day -1 4.8E-06 

M 4.OE-04 mglkgday N/A N/A N/A 

M 3.2E-06 wkvJay N/A N/A N/A 

M I 1 .OE-06 ! mglkgday ! N/A ! N/A ! N/A 
- .-.. II --- -- Total Risk Across All Exposure Kouteswatnways 11 7.8E-06 



Scenario Timeframe: Current 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Trespasser 
Racantnr Ana. 

Exposure 

Route 

Chemical 

of Potential 

Concern 

gestlon Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

ermal I Vanadium 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Vanadium 

I = Medium specitic 

Medium Medium 

EPC EPC 

Value Units 

21400.00 

13.90 

0.35 

1.50 

1.30 

34000.00 

246.00 

79.80 

21400.00 

13.90 

0.35 

1.50 

1.30 

34000.00 

248.00 

79.80 

TABLE 8.6.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

St. Juliens Creek - Landfill C (Site 3) 

Route Route EPC Selected 

EPC EPC for Risk 

Value Units Calculation 

21400.00 

13.90 

0.35 

1.50 

1.30 

34000.00 

248.00 

79.80 

21406.00 

13.90 

0.35 

1.50 

1.30 

34000.00 

246.00 

79.80 

mg/kg 
W&4 
w&4 
mdkg 
ma&4 
mdkg 
wk! 
msh 
w/kg 
w/kg 
wb 
wb 
wk4 
w/kg 
w/kg 
wh - 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

1 .lE-03 

6.9E-07 

1.7E-08 

7.5E-08 

6.5E-08 

‘.7E-03 

‘.2E-05 

4.OE-08 

3.6E-04 

7.5E-07 

5.9C08 

2.5E-07 

2.2E-08 

57E-04 

4.1 E-06 

‘.3E-06 

intake 

(Cancer) 

Units 

mglkg-day 

mglkgday 

mg/kg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mglkgday 

mg/kg-day 

mg/kg-day 

mg&kW 

Wbdw 

mglkg-day 

mglkg-day 

mglkg-day 

Total Risk 

Cancer Slope 

Factor 

- 
I Cancer Slope 

Factor Units 

N/A 

‘.5E+OO 

7.3E+OO 

7.3E-01 

4.3E+OO 

N/A 

N/A 

N/A 

N/A 

‘.6E+oo 

N/A 

N/A 

4.3E+02 

N/A 

N/A 

N/A 

ross All 

N/A 

mglkg-day -1 

mglkg-day -1 

mglkg-day -1 

mglkg-day -1 

N/A 

N/A 

N/A 

N/A 

mglkg-day -1 

mglkg-day -1 

mglkg-day -1 

mglkg-day -1 

N/A 

N/A 

N/A 

Exposure Routes/Pathways 

Cancer 

Risk 

N/A 

1 .OE-06 

1.3E-07 

5.4E-08 

2.8E-07 

N/A 

N/A 

N/A 

N/A 

‘.2E-06 

N/A 

N/A 

9.4E-06 

N/A 

N/A 

N/A 

1.2E-05 



TABLE 8.6.CT 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 

St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Current 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

C 

rgestion 

rermal 

. 

Aluminum 

Arsenic 

Benzo(a)F’yrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Vanadium 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Vanadium 
.- c 

M = Medium specific 

11011.43 mglkg 11011.43 w/kg M 5.5E-04 mglkg-day N/A N/A N/A 

8.04 w/kg 8.04 w/kg M 4.OE-07 mg/kg-day ‘.5E+OO mg/kg-day -1 6.OE-07 

0.23 mglkg 0.23 m&!/kg M 1 .I E-08 mglkg-day 7.3E+OO mglkg-day -1 8.3E-08 

0.70 wk 0.70 w/kg M 3.5E-08 mglkg-day 7.3E-01 mglkg-day -1 2.5E-08 

0.52 w/kg 0.52 mgk! M 2.8E-08 wWW 4.3E+OO mglkg-day -1 1 .I E-07 

18412.86 mglkg 18412.86 w/kg M 9.2E-04 mg/kg-day N/A N/A N/A 

147.29 wM 147.29 msh M 7.3E-06 mg/kg-day N/A N/A N/A 

47.06 w/kg 47.06 Wkg M 2.3E-06 mglkg-day N/A N/A N/A 

11011.43 w/kg 11011.43 w/h M ‘.9E-04 mglkg-day N/A N/A N/A 

8.04 wdb 8.04 mg/kg M 4.3E-07 mglkg-day ‘.6E+OO mglkg-day -1 8.8E-07 

0.23 w#g 0.23 w/kg M 3.9E-08 mglkg-day N/A mglkg-day -1 N/A 

0.70 msh 0.70 w/kg M ‘.2E-07 WkwW N/A mglkg-day -1 N/A 

0.52 mgN 0.52 w/kg M 8.7E-09 mg/kg-day 4.3E+02 mglkg-day -1 3.8E-06 

18412.86 msb 18412.86 w/kg M 3.‘E-04 mglkg-day N/A N/A N/A 

147.29 mgh 147.29 w/kg M 2.5E-08 mg/kg-day N/A N/A N/A 
47.06 _ mgb . 47.06 . w/kg M I 7.9E-07 ! mglkg-day ! N/A I N/A I N/A 

Medium 

EPC 

Units 

Total Risk Across All Exposure Routes/Pathways 1 5.3E-08 



TABLE 8.7.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Current 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Trespasser 

Receptor Aae: Adult 

igestion 

rermal c 

Aluminum 21400.00 

Arsenic 13.90 

Benzo(a)Pyrene 0.35 

Beruo(b)Fluoranthen 1 so 

Beryllium 1.30 

Iron 34000.00 

Manganese 246.00 

Vanadium 79.80 

Aluminum 21400.00 

Arsenic 13.90 

Benzo(a)F’yrene 0.35 

Benzo(b)Fluoranthen 1 so 

Beryllium 1.30 

Iron 34000.00 

Manganese 246.00 

Vanadium 79.80 

21400.00 fwh 
13.90 f-W@ 
0.35 mdkg 

1 so w/kg 

1.30 mah 

34000.00 wb 

248.00 mglkg 

79.80 msk4 

21400.00 mah 

13.90 wth 

0.35 wh 

1.50 mgk3 
1.30 w#g 

34000.00 m#g 

246.00 wh 
79.80 mgh 

M 1.5E-03 mglkg-day N/A N/A N/A 

M 9.7E-07 mglkg-day 1.5E+OO mglkg-day -1 15E-08 

M 2.4E-08 mglkg-day 7.3E+oo mglkg-day -1 1.8E-07 

M 1 .OE-07 mglkg-day 7.3E-01 mglkg-day -1 7.6E-08 

M 9.1E-08 mglkg-day 4.3E+OO mglkg-day -1 3.9E-07 

M 2.4E-03 mglkg-day N/A N/A N/A 

M 1.7E-05 mglkg-day N/A N/A N/A 

M 56E-06 mglkg-day N/A N/A N/A 

M 3.6E-04 w&t-W N/A N/A N/A 

M 7.5E-07 mglkg-day 1.6E+oo mglkg-day -1 1.2E-06 

M 5.9E-08 mglkg-day N/A mglkg-day -1 N/A 

M 2.5E-07 mglkg-day N/A mglkg-day -1 N/A 

M 2.2E-08 mglkg-day 4.3E+02 mglkg-day -1 9.4E-06 

M 5.7E-04 mglkg-day N/A N/A N/A 

M 4.1 E-06 mglkgday N/A N/A N/A 

M 1.3E-06 mg/kg-day N/A N/A N/A 

M = Medium specific Total Risk Across All E 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 



‘\, 

,,’ 

TABLE 8.7.CT 

CALCULATION OF CANCER RISKS 

CENTRALTENDENCY 

St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Current 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Trespasser 

Receotor Aae: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

igestion 

lermal 

__ 

Aluminum 

Arsenic 

Benro(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Vanadium 

Aluminum 

Arsenic 

Bento(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Vanadium 
._ 

11011.43 mdkg 
8.04 w$kg 
0.23 @kg 
0.70 mglkg 
0.52 Wkg 

18412.88 Wkg 
147.29 mdkg 
47.06 mdkg 

11011.43 wdkg 
8.04 mgh 
0.23 mdkg 
0.70 @Wkg 
0.52 w/kg 

18412.86 wM 
147.29 mdkg 
47.06 whg 

11011.43 mcdkg 
8.04 wlkg 
0.23 mdkg 
0.70 mdkg 
0.52 mglkg 

18412.86 wh 
147.29 mdkg 
47.06 mgb 

11011.43 wb 
8.04 mdkg 
0.23 mgb 
0.70 m&g 
0.52 Wkg 

18412.88 mg/kg 
147.29 w/kg 
47.06 mdkg 

M 7.7E-04 mglkgday NIA N/A N/A 

M 5.6E-07 mglkg-day 1.5E+OO mglkg-day -1 8.4&07 

M 1.6E-08 mglkgday 7.3E+OO mglkg-day -1 l .ZE-07 

M 49E-08 mglkgday 7.3E-01 mglkg-day -1 3.6E-08 

M 3.6E-08 mglkg-day 4.3E+OO mglkg-day -1 1.6E-07 . 

M 1.3E-03 mglkg-day N/A N/A NIA 

M 1 .OE-05 mglkg-day N/A NIA N/A 

M 3.3E-06 mglkgday NIA NIA N/A 

M 19E-04 mglkgday N/A N/A N/A 

M 4.3E-07 mglkgday 1.6E+oo mglkg-day -1 6.8E-07 

M 3.9E-08 mglkgday NIA mglkg-day -1 N/A 

M 1.2E-07 mglkg-day NIA mglkg-day -1 N/A 

M 8.7E-09 mglkg-day 4.3E+02 mglkg-day -1 3.8E-06 

M 3.1 E-04 mglkg-day NIA N/A NIA 

M 2.5E-06 mglkg-day N/A NIA N/A 

M 7.9E-07 mglkgday NIA N/A N/A 

MSaUtTJ SpSCnlC Total Risk Across All Exposure RouteslPathways 11 5.6E-06 



TABLE 8.8.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Resident 

Receotor Acre: Child 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

D 

gestion 

ermal 

__ 

Aluminum 

Arsenic 

Benro(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Vanadium 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Vanadium 
.- 

M = MeCllUtII specmc 

21400.00 mdkg 
13.90 mdkg 
0.35 w/kg 

1.50 mdkg 
1.30 mgh 

34000.00 mdkg 
246.00 mgk! 

79.80 wb 
21400.00 mski 

13.90 m#g 
0.35 mdkg 
1.50 mdkg 

1.30 mgh 
34000.00 mdkg 

246.00 mglkg 
79.80 wM 

Medium 

EPC 

Units 

21400.00 mdkg 
13.90 mgh 
0.35 Wkg 
1.50 mglkg 

1.30 Wkg 
34000.00 mdkg 

246.00 mdkg 

79.80 wh 

21400.00 wh 
13.90 mdkg 

0.35 msh 

1.50 wdkg 
1.30 wlkg 

34000.00 mgh 
246.00 wh 
79.80 mgki 

M 2.3E-02 mglkg-day N/A N/A N/A 

M 1.5E-05 mg/kg-day ‘.5E+OO mglkgday -1 2.3E-05 

M 3.8E-07 mglkg-day 7.3E+OO mglkg-day -1 2.8E-06 

M 1.8E-06 w/kg-day 7.3E-01 mglkg-day -1 1.2E-06 

M ‘.4E-06 mglkg-day 4.3E+OO mglkgday -1 6.‘E-06 

M 3.7E-02 mglkg-day N/A N/A N/A 

M 2.7E-04 mglkg-day N/A N/A N/A 

M 8.7E-05 mglkg-day N/A N/A N/A 

M 3.1 E-03 mgikg-day N/A N/A N/A 

M 6.5E-06 mglkg-day ‘.6E+oo mglkg-day -1 1 .OE-05 

M 5.1E-07 mglkg-day N/A mglkg-day -1 N/A 

M 2.2E-06 mglkg-day N/A mglkg-day -1 N/A 

M 19E-07 mglkg-day 4.3E+02 mglkg-day -1 8.‘E-05 

M 4.9E-03 mglkg-day N/A N/A N/A 

M 3.6E-05 mglkg-day N/A N/A N/A 

M 1.2E-05 mglkg-day N/A N/A I N/A 
.* _- - 

Total Risk Across All Exposure RouteslPatnways 11 i .2t-04 



TABLE 8.8.CT 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 

St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Resident 

Receptor Aae: Child 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

gestion 

ermal 

Aluminum 11011.43 

Arsenic 8.04 

Benzo(a)Pyrene. 0.23 

Benzo(b)Fluoranthen 0.70 

Beryllium 0.52 

Iron 18412.86 

Manganese 147.29 

Vanadium 47.06 

Aluminum 11011.43 

Arsenic 8.04 

Benzo(a)Pyrene 0.23 

Benzo(b)Fluoranthen 0.70 

Beryllium 0.52 

Iron 18412.86 

Manganese 147.29 

,Vanadium 47.06 

wlkg 

wlkg 

wh 

mgh 

mgk4 

msb 

m3ki 

mgh 

md% 

mgh 

mgh 

mdb 

wh 

mdkg 

mg/kg 
mg.&g 

11011.43 msh 

8.04 mg/kg 
0.23 wh 

0.70 wh 
0.52 mgb 

18412.86 with 
147.29 mgh 

47.06 wh 
11011.43 w&i! 

8.04 Wb 
0.23 msb 

0.70 mgb 
0.52 wh 

18412.86 wh 
147.29 mdb 
47.06 mg.kg 

M 1.2E-02 mglkg-day N/A N/A N/A 

M 8.8E-08 mglkg-day ‘.5E+OO mglkg-day -1 1.3E-05 

M 2.5E-07 mglkg-day 7.3E+OO mglkg-day -1 1.8E-06 

M 7.6E-07 mglkg-day 7.3E-01 mglkg-day -1 5.6E-07 

M 5.7E-07 mglkg-day 4.3E+OO mglkg-day -1 2.4E-06 

M 2.OE-02 mglkg-day N/A N/A N/A 

M ‘.6E-04 mglkg-day N/A N/A N/A 

M 5.2E-05 mglkg-day N/A N/A NIA 

M ‘.6E-03 mg/kg-day N/A N/A N/A 

M 3.7E-06 mglkg-day 1.8E+OO mglkg-day -1 59E-06 

M 3.3E-07 mglkg-day N/A mglkg-day -1 N/A 

M 1 .OE-06 mglkg-day N/A mglkg-day -1 N/A 

M 7.5E-08 mglkg-day 4.3E+02 mglkg-day -1 3.2E-05 

M 2.7E-03 mglkg-day N/A N/A N/A 

M 2.1 E-05 mglkg-day N/A N/A N/A 

M E.BE-06 s mg!kg-day s N!A c N/A N/A 

M= Medium specific Total Risk Across All Exposure Routes/Pathways 11 -56E-05 



TABLE 8.9.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Resident 

Receptor Age: Adult 

; 
In 

D 

Exposure 

Route 

gestion 

ermal 

Chemical 

of Potential 

Concern 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Vanadium 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Vanadium 
._ s 

M = Medium specitic Total Risk Across All txposure KoUteslPathways 11 1.9E-04 

Medium Medium 

EPC EPC 

Value Units 

21400.00 m&g 
13.90 wk! 
0.35 mdkg 
1.50 wk! 
1.30 mdkg 

34000.00 m&g 
246.00 w/kg 
79.80 @kg 

21400.00 mdkg 
13.90 m#g 
0.35 mgh 
1.50 wlkg 
1.30 w#s 

34000.00 mdkg 
246.00 mdkg 
79.80 mgh 

21400.00 

13.90 

0.35 

1.50 

1.30 

34000.00 

248.00 

79.80 

21400.00 

13.90 

0.35 

1.50 

1.30 

34000.00 

246.00 

79.80 

wh 

wlkg 

mg/kg 

ma&3 

mgh 

w&t 

msh 

wdkg 

meh 

mgh 

mek4 

msM 

mdkg 

mg/kg 

m&3 

msN4 

M 1 .OE-02 mglkg-day N/A N/A N/A 

M 8.5E-06 mglkg-day ‘.5E+OO mglkg-day -1 9.8E-06 

M ‘.6E-07 mglkg-day 7.3E+OO mglkg-day -1 1.2E-08 

M 7.OE-07 mglkgday 7.3E-01 mg/kg-day -I 5.1E-07 

M 6.1 E-07 mglkgday 4.3E+OO mglkg-day -1 2.6E-06 

M 1.6E-02 mglkgday N/A N/A N/A 

M 1.2E-04 mglkgday N/A N/A N/A 

M 3.7E-05 mglkg-day N/A N/A N/A 

M 5.8E-03 w&tday N/A N/A N/A 

M 1.2E-05 wWW ‘.6E+oo mg/kg-day -1 ‘.9E-05 

M 9.5E-07 mglkgday N/A mg/kg-day -1 N/A 

M 4.1E-06 mg&wW N/A mglkg-day -1 N/A 

M 3.5E-07 mglkg-day 4.3E+02 mglkg-day -1 ‘.5E-04 

M 9.3E-03 w~wW N/A N/A N/A 

M 6.7E-05 mglkg-day N/A N/A N/A 

M 2.2E-05 mglkgday N/A N/A N/A 
-. .-. . . ..- .- II .---. 



TABLE 8.9.CT 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 

St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Resident 

Receptor Age: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

rgestion 

rermal 

__ 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benro(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Vanadium 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Beruo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Vanadium 
.- 

11011.43 mdkg 
8.04 wlkg 
0.23 mglkg 
0.70 mgk! 
0.52 wh 

18412.86 wlkg 
147.29 w/kg 
47.06 mglkg 

11011.43 mdkg 
8.04 mdkg 
0.23 mdkg 
0.70 w&J 
0.52 mgh 

18412.88 wh 
147.29 wYkg 
47.06 mglkg 

11011.43 mglkg M 5.2E-03 mglkg-day N/A N/A N/A 

8.04 Wkg M 3.8E-06 mglkg-day 1 .SE+OO mglkgday -1 5.7E-06 

0.23 mglkg M 1 .lE-07 mglkg-day 7.3E+OO mglkg-day -1 7.9E-07 

0.70 mdkg M 3.3E-07 mglkg-day 7.3E-01 mglkgday -1 2.4E-07 

0.52 wki M 2.4E-07 mgikg-day 4.3E+OO mglkg-day -1 1 .OE-06 

18412.86 w&i! M 8.6E-03 mglkg-day N/A N/A N/A 

147.29 wlkg M 6.9E-05 mg/kg-day N/A N/A NIA 

47.06 mdkg M 2.2E-05 wlkg-dw N/A N/A N/A 

11011.43 m9ncg M 3.OE-03 mglkg-day N/A N/A N/A 

8.04 wb M 7.OE-06 mglkg-day 1.6E+oo mglkgday -1 l.lE-05 

0.23 m9k9 M 6.3E-07 wMt-W N/A mglkg-day -1 N/A 

0.70 m9M M 1.9E-06 mglkg-day N/A mglkg-day -1 N/A 

0.52 m9k9 M 1.4E-07 mglkg-day 4.3E+02 mglkg-day -1 8.1 E-05 

18412.88 m9M M 5.OE-03 mg/kg-day N/A N/A N/A 

147.29 msk9 M 4.OE-05 ~MwJay N/A N/A N/A 
47.06 _ mdh , M I 1.3E-05 I . mgikgday I N/A I N/A I N/A 

Medrum specrhc Total Risk Across All Exposure Routes/Pathways 11 8.OE-05 

;.- 



TABLE 8.10.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Groundskeeper 

Receptor Age: Adult 

Exposure 

Route 

Chemical 

of Potential 

Concern 

igestion Aluminum 

rermal c 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Vanadium 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

IVanadium 

M = Medium specific 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

21400.00 mdkg 
13.90 mgN 
0.35 w/kg 
1 so mdkg 
1.30 mdkg 

34000.00 mdkg 
246.00 mdkg 
79.80 mdkg 

21400.00 w/kg 
13.90 mdkg 
0.35 mgW 
1.50 mdkg 
1.30 Wkg 

34000.00 w/kg 
248.00 w&i! 
79.80 w/kg 

Route 

EPC 

Value 

Route 

EPC 

Units 

21400.00 mdh 
13.90 wb 
0.35 mdkg 
1.50 w/kg 
1.30 mdkg 

34000.00 mdkg 
246.00 wYkg 
79.80 mdh 

21400.00 mdkg 
13.90 mdkg 
0.35 mdkg 
1.50 wlkg 
1.30 mdkg 

34000.00 Wkg 
246.00 mgh 
79.80 m@kg 

EPC Selectee 

for Risk 

Calculation 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

3.7E-03 

2.4E-06 

6.1 E-08 

2.6E-07 

2.3E-07 

5.9E-03 

4.3E-05 

‘.4E-05 

4.OE-03 

8.2E-06 

8.5E-07 

2.8E-06 

2.4E-07 

6.3E-03 

4.6E-05 

‘.5E-05 

Intake 

(Cancer) 

Units 

mglkgday 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkgday 

mglkgday 

mglkg-day 

mglkgday 

mglkg-day 

mglkg-day 

mglkgday 

mglkgday 

mglkgday 

Total Risk I 

Cancer Slope 

Factor 

N/A 

1 .SE+OO 

7.3E+OO 

7.3E-01 

4.3E+OO 

NIA 

N/A 

N/A 

N/A 

‘.6E+OO 

N/A 

NIA 

4.3E+02 

N/A 

NIA 

N/A 

Cancer Slope 

Factor Units 

N/A 

mglkg-day -1 

mglkg-day -1 

mglkg-day -1 

mglkg-day -1 

N/A 

N/A 

N/A 

N/A 

mglkg-day -1 

mg/kg-day -1 

mglkg-day -1 

mglkg-day -1 

N/A 

NIA 

N/A 

ross All Exposure Routes/Pathways 

Cancel 

Risk 

N/A 

3.6E-06 

4.5E-07 

1 .9E-07 

9.8E-07 

N/A 

N/A 

N/A 

N/A 

1.3E-05 

N/A 

N/A 

1 .OE-04 

N/A 

N/A 

N/A 

‘.2E-04 



TABLE 8.10.CT 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 

St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Groundskeeper 

Receptor Age: Adult 

Exposure Chemical --L Route of Potential 

Concern 

igestion Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Vanadium 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

= Vanadium 

fvi = Medium speciric 

Medium Medium 

EPC EPC 

Value Units 

11011.43 mcdkg 
8.04 wlkg 
0.23 wh 
0.70 w/kg 
0.52 wh 

18412.86 mdkg 
147.29 mdkg 
47.06 mdkg 

11011.43 w/kg 
8.04 wh 
0.23 m&N! 
0.70 mgh 
0.52 wh 

18412.86 wlkg 
147.29 w/kg 
47.06 mdkg 

Route 

EPC 

Value 

Route 

EPC 

Units 

11011.43 w/kg 
8.04 t-w/kg 
0.23 w/kg 
0.70 mdkg 
0.52 mdkg 

18412.86 wh 
147.29 mdkg 
47.06 mgN 

11011.43 w/kg 
8.04 wdkg 
0.23 wdkg 
0.70 mdkg 
0.52 mdkg 

18412.88 w/kg 
147.29 mdkg 
47.06 mdkg 

!PC Selectee 

for Risk 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

‘.9E-03 

‘.4E-06 

4.OE-08 

‘.2E-07 

9.1 E-08 

3.2E-03 

2.6E-05 

8.2E-06 

2.OE-03 

4.8E-06 

4.3E-07 

‘.3E-06 

9.6E-08 

3.4E-03 

2.7E-05 

8.7E-06 

Cancer Slope 

Factor 

mglkg-day N/A N/A 

mglkg-day ‘.5E+OO 

mg/kgday 7.3E+OO 

mglkg-day 7.3E-01 

mglkg-day 4.3E+OO 

mglkg-day NIA 

mglkg-day N/A 

mglkg-day N/A 

mglkg-day N/A 

mglkg-day ‘.6E+oo 

mglkgday N/A 

mglkgday N/A 

mgikgday 4.3E+02 

mglkgday N/A 

mglkg-day NIA 

mglkg-day N/A 

Total Risk Across All Exposure Routeslrarnways 

mglkg-day -1 

mglkg-day -1 

mg/kg-day -1 

mg/kg-day -1 

N/A 

N/A 

N/A 

N/A 

mglkg-day -1 

mglkg-day -1 

mglkg-day -1 

mglkg-day -1 

N/A 

N/A 

N/A 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor Units 

Cancer 

Risk 

..a 

N/A 

2.‘E-06 

2.9E-07 

8.9E-08 

3.9E-07 

N/A 

N/A 

N/A 

N/A 

7.5E-06 

NIA 

N/A 

4.1 E-05 

N/A 

N/A 

N/A 

5.2E-05 



Exposure 

Route 

rgestion 

lermal 

TABLE 8.11 .RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Onsite 

Receptor Population: Construction Worker 

Recentor Aae: Adult 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Aluminum 21400.00 

Arsenic 13.90 

Benzo(a)Pyrene 0.35 

Benzo(b)Fluoranther 1.50 

Beryllium 1.30 

Iron 34000.00 

Manganese 246.00 

Vanadium 79.80 

Aluminum 21400.00 

Arsenic 13.90 

Benzo(a)Pyrene 0.35 

Benzo(b)Fluoranther 1.50 

Beryllium 1.30 

Iron 34000.00 

Manganese 246.00 

Vanadium 79.80 

M = Medium specific 

Medium 

EPC 

Units 

mglkg 21400.00 

w/kg 13.90 

mglkg 0.35 

mglkg 1.50 

mglkg 1.30 

wlkg 34000.00 

mglkg 246.00 

wdkg 79.80 

mglkg 21400.00 

w/kg 13.90 

wlkg 0.35 

mdkg 1.50 

mglkg 1.30 

mglkg 34000.00 

mglkg 246.00 

w/kg 79.80 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

7.2E-04 

4.7E-07 

1.2E-08 

5.OE-08 

4.4E-08 

l.lE-03 

8.3E-06 

2.7E-06 

7.9E-05 

1.6E-07 

1.3E-08 

5.6E-08 

4.8E-09 

1.3E-04 

9.1 E-07 

3.OE-07 

Intake 

(Cancer) 

Units 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkgday 

mglkgday 

mglkgday 

mglkgday 

mglkgday 

mglkg-day 

mglkgday 

mglkgday 

mglkg-day 

mglkg-day 

mg/kgday 

Total Risk 

Cancer Slope 

Factor 

NIA 

15E+OO 

7.3E+OO 

7.3E-01 

4.3E+OO 

N/A 

N/A 

N/A 

N/A 

1.6E+oo 

N/A 

N/A 

4.3E+02 

N/A 

NIA 

NIA 

Cancer Slope 

Factor Units 

N/A 

mglkg-day -1 

mglkg-day -1 

mglkg-day -1 

mglkg-day -1 

NIA 

N/A 

NIA 

N/A 

mglkg-day -1 

mglkg-day -1 

mglkg-day -1 

mglkg-day -1 

NIA 

NIA 

N/A 

ross All Exposure Routes/Pathway: 

Cancer 

Risk 

NIA 

7.OE-07 

8.6E-08 

3.7E-08 

1.9E-07 

NIA 

NIA 

NIA 

NIA 

2.6E-07 

NIA 

NIA 

2.1 E-06 

NIA 

N/A 

NIA 

3.3E-06 



TABLE 8.11 .CT 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 

St. Juliens Creek - Landfill C (Site 3) 

~ 

Receptor Population: Construction Worker 

Exposure 

Route 

Chemical 

of Potential 

Concern 

I 

rgestion Aluminum Ir 

D ermal 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Vanadium 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Manganese 

Vanadium 

M = Medium specific 

Medium Medium 

EPC EPC 

Value Units 

11011.43 mglkg 
8.04 wlkg 
0.23 wlkg 
0.70 fwlkg 
0.52 wlkg 

18412.86 mglkg 
147.29 mdkg 
47.06 mdkg 

11011.43 mdkg 
8.04 Wkg 
0.23 wlkg 
0.70 mglkg 
0.52 mglkg 

18412.86 wh 
147.29 mglkg 
47.06 wlkg 

Route 

EPC 

Value 

11011.43 mglkg 
8.04 w/kg 
0.23 mglkg 
0.70 wlkg 
0.52 Wkg 

18412.86 mglkg 
147.29 mdkg 
47.06 wlkg 

11011.43 mdkg 
8.04 m?lkg 
0.23 wlkg 
0.70 wlkg 
0.52 mdkg 

18412.86 m/kg 
147.29 mglkg 
47.08 mglkg 

Route 

EPC 

Units 

-PC Selectee 

for Risk 

Calculation 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

3.7E-04 

2.7E-07 

7.7E-09 

2.3E-08 

1.7E-08 

6.2E-04 

4.9E-06 

1.6E-06 

4.1E-05 

9.5E-08 

8.5E-09 

2.6E-08 

1.9E-09 

6.8E-05 

5.5E-07 

1.7E-07 

Intake 

(Cancer) 

Units 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkgday 

mglkg-day 

mglkgday 

mglkgday 

mglkg-day 

mglkg-day 

Total Risk Across All Exposure RouteslPathways 

N/A 

1.5E+OO 

7.3E+OO 

7.3E-01 

4.3E+OO 

N/A 

NIA 

N/A 

N/A 

‘.6E+OO 

NIA 

NIA 

4.3E+02 

NIA 

N/A 

N/A 

N/A 

mglkg-day -1 

mglkg-day -1 

mglkgday -1 

mglkg-day -1 

NIA 

NIA 

NIA 

NIA 

mglkg-day -1 

mglkg-day -1 

mglkg-day -1 

mglkg-day -1 

N/A 

NIA 

N/A 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

N/A 

4.OE-07 

5.6E-08 

1.7E-08 

7.5E-08 

N/A 

NIA 

NIA 

NIA 

1.5E-07 

NIA 

NIA 

8.3E-07 

NIA 

NIA 

NIA 

1.5E-06 



Site 3 

Surface Soil to Groundwater 



TABLE 2.5 
OCCURRENCE. OLS-FWU”ON AND SELECTlON OF CHEMICALS OF POTENT!& CONCERN 

st.J”kmCmk-LandRC(Ie3) 

2.9 J 
6.4 J 
13 J 
54 J 

X.310 
43 J 
78 

2.2 
14.8 J 

M J 
38 J 
62 J 

130 J 
170 J 

029 J 
0.32 J 
702 J 
45 J 
6.8 
41 J 

3.4 J 
5.3 
38 J 

5.3 J 
79 J 
83 J 

40 J 
180 J 

3440 
11.4 J 

283 J 
16 

0.10 

53 J 

4.0 J 
160 J 
104 J 
24, J 

54 J 
3% J 

2 J 
0.69 J 

2 J 
d 

7.8 J 
15.5 

- 

(1 
uinm 

'OnceNnti 

IJ 
34 

133 
06 

211w 

123 
100 

13.9 

21, 
3gO 

350 
1540 

340 
60 
1.3 

0.47 
6240 

130 
42.1 
730 
0.7 
125 

58 
5.3 
78 

MO 
40 

440 
Yooo 

240 
3590 

24 

0.6 

130 
22 

,*0 

420 
3130 

560 
473 

2 
2.5 

2 
114 

78.8 
460 

- I - 

LOUtkHl 

of Mm 
:onCMRtB, 

sso7 
5507 
s.507 
SSOB 

sso5 
SSO6 
sso4 
ssos 
sso7 
ssog 
5507 
ssw 
ssoe 
S-SO, 

SSo7 
sso2 
SSOA 
SSOB 
ssos 
5507 
5507 
SSo7 
sso0 
sso7 
5507 
SSO6 

sso6 
ssw 

sso-3 
sso7 

sso5 
sso4 

sso5 
sso3 

SSo7 
ssoa 
so8 

SSOB 
SSOB 
ssod 
ssoz 
sso5 
sso5 
SSM 
sso5 
so.4 

360410 
0.180.25 
0.040.12 
me-21.3 
303410 

1.32-l .72 
340.430 

1 .a-, .a7 
1.15143 
3604IO 
5.4-5.4 

380-380 
340430 
.lMlO 
3m430 
3.2.4.15 

O.fs.O.25 
L4.0244.4 
ox-o.45 

0.05-0.08 

SO-380 
1.32-j-72 
1m1oa 

36M30 
17CY.5 

LbO.430 
308.13 7 

l&l0 
0 360 aa 

13.13 
1.2-19 

1 7.2 21 
0 04-1.23 

34 
130 

88 

21400 
120 
loo 

13.8 
21, 
390 

lswl 

130 
42.1 
730 
1.7 
125 

58 
5.3 
79 

640 
a 

440 

34ow 
240 

248 

0.6 
130 

22 
160 

4m 
3,M 

560 
473 

2 
25 

2 
114 

798 
460 

tL.4 
NA 
NA 

I44 
NA 
NA 
N4 

NA 
NA 
N‘l 
NA 
K-4 
NA 
NA 
NA 
NA 
N4 
PI4 
NA 
NA 
NA 
N4 
NA 
NA 
NA 
N4 
NI\ 
N4 

NA 
ta 
NA 

NA 
?a 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
WI 
NA 

NA 
NA 

----x-- 
NA 
bus 
N4 
NA 
t&4 
N4 
NA 

32 
NA 

N4 
Ii4 

NA 
NA 
NA 
N4 
NA 

N4 
ta 
NA 
NA 
NA 
HA 

1 
NA 
N4 
NA 
FL4 
NA 

NA 
NA 
NA 

NA 
NA 

32 
NA 
HA 
N4 

NA 
N.4 

NA 
NA 
NA 
NA 

NA 
NA 

NA WI NO 
WI t&4 NO 
NA NA NO 
WI NA NO 
NA M NO 
NA NilNo 
NA NAN0 
NA NA YES 
N4 N&No 

NA NAN0 
NA NAN0 

u-4 NANa 
NA NAN0 
NA NAN0 
NA NAN0 
NA NAN0 
N-4 NAN0 
NA NAN0 
NA NAN0 
NA N&No 
NA t&AN0 
N4 NA NO 
w. U4 YES 
NA NANQ 
NA NANa 
tu NAtto 
NA NANa 

NA NAtto 

NA NAN0 
tu NAN0 
NA NAN0 

NA NAN0 
NA NAN0 
NA N&No 

NA NAN0 
NA NAN0 
NA NA NO 

NA NAN0 
NA NA NO 
NA NA NO 
iw NA NO 
NA NA NO 
N4 N4 NO 
NA N4 NO 
NA NAN0 

: F 
1 

- 

(4 
hL1onab for 

COMStiN 
O&tlO” 

M s*cctK)n 

NTX 
NTX 
Nrx 
NTX 
M-x 
N-m 
Nrx 
N-m 

ASL 
Nrx 
N-rx 
Nrx 
NTX 
NTX 

NTX 
N-rx 
huT 
N-rx 
NTX 
NTX 
Nix 
Nrx 
N-m 
ASL 
NTX 
h-lx 
NIX 
NTX 
Nix 

NTX 
NUT 
N-lx 

NTX 
N-lx 
SSL 

NTX 
N-lx 
bur 

N-m 
MT 

N-LX 
NTX 
Nix 
N-rx 

NTX 
Nix 

, ,--.. . 



Site 3 

Surface Soil to Air 



TABLE 2.13 
OCCURRENCE, DlSTRlBLKlON WC SELECTION OF CHEMICALS OF POTEN”AL CONCERN 

StJlliamCreek-Land”BC(S&J) 

72548 4C’-DDD 

72559 4,*-DDE 

50293 4.4’~DDT 

208968 Acenaphmylene 

74*9%05 PJuniwm 

120127 Anunsw 

llOQ7EQ Arcdor-,254 

7440382 Antic 

74403Q3 sariun 

56553 senzo(a~cm 

50328 Bmmopym 

205992 Benm(b)Fiucm4+me 

181242 Bmm(Q,h,i)Pq4ene 

207089 Bsnm(k)~mnthene 

744w17 Befywll 

7440439 cadmm 

7440702 Cdckm 

88748 ca*aac 

7440473 Chm 

218019 mysanc 

74401B4 Cc4mX 

74405OB copper 

13254Q DBmm(in” 

60571 Lxam 

84662 DnUyMUpllte 

206440 Fiw,athm 

-‘% 86737 Fltwm 

Q3395 Indmo(l.2,kd)Pyme 

7439896 kr,” 

743992, Lad 

7438951 Magncmll 

7438966 Mmgana*e 

7439976 Mercury 

9,203 Naphthahe 

7440(120 Nick.9 

87965 Panlich!ampbenoi 

85019 Pk..S”Wllhr~“~ 

7440097 Po,r*&ml 

,290ilo Pyme 

7440235 Sodban 

127184 Tel”cNeroe(h+ne 

7440280 Thasium 

108883 Toluene 

1426544 mat Pimphwous (as P) 

7440622 “amdm-n 

7440666 zii 

(1) Mmimrnlmcdmum deoc(ad 

1.4 J 

13 J 

54 J 

3310 

43 J 

78 

2.2 

14.6 J 

36 J 

38 J 

S2 J 

130 J 

170 J 

0.2Q J 

0.32 J 

702 J 

45 J 

8.8 

4, J 

3.4 J 

5.3 

38 J 

5.3 J 

79 J 

B3 J 

48 J 

180 J 

3440 

11.4 J 

283 J 

16 

0.M 

53 J 

4.9 J 

160 J 

100 J 

24, J 

54 J 

399 J 

2 J 

0.89 J 

2 J 

4 

7.9 J 

15.5 

csr&mbon. 

‘3 

34 

134 

86 J 

214w 

120 J 

loo 

13.9 L 

211 

3QO J 

350 J 

1500 

340 J 

480 

1.3 

0.47 J 

6240 

130 J 

42.1 

730 

6.7 J 

125 

58 J 

5.3 J 

79 J 

040 

48 J 

440 

34ool 

240 J 

3590 

246 

0.B 

130 J 

22 

180 J 

420 J 

3130 

580 J 

473 J 

2 1 

2.5 

2 J 

114 

79.8 

460 L 

- 
4.343 

4.2-4.3 

42-4.3 

z3604?n 

8.27-10.8 

360430 

43-Y 

0.55-0.74 

0.3Ll.O.46 

340430 

Y&430 

345430 

365410 

360.410 

0.190.25 

0.oQ.0.12 

5.3621.3 

3MMIO 

1.32-1.72 

340-,30 

1.51-,.97 

,.,3-,.43 

360.410 

5.4-S.‘ 

S&340 

340430 

41LUlO 

3BOA.w 

3.2-4.15 

0.19-0.25 

4.0144.4 

Ox-O.45 

0.05-0.w 

36&380 

1.32-I .72 

100&1ool 

3Scn30 

1.74.54.5 

34&430 

3.0B13.7 

10.10 

0.3k0.48 

lS13 

1.2-19 

1.7-2.21 

O.Bc1.23 

43 

54 

130 

86 

21404 

120 

104 

13.9 

211 

390 

350 

lyxl 

340 

160 

1.3 

0.47 

6240 

1M 

42.1 

730 

6.7 

125 

58 

5.3 

79 

MO 

48 

440 

31040 

240 

3590 

245 

0.0 

130 

22 

180 

420 

3130 

550 

473 

2 

25 

2 

114 

79.8 

MO 

N4 

w 

NA 

NI\ 

u4 

w. 

N4 

NA 

NA 

NA 

N4 

NA 

N4 

HA 

N4 

N4 

l-L.% 

NA 

NA 

t&4 

N4 

N4 

NA 

NA 

w\ 

t&4 

w. 

N4 

HA 

N4 

HA 

NA 

t&4 

NA 

NA 

NA 

NA 

NA 

NA 

HA 

N4 

NA 

N4 

IL4 

N4 

HA 

FL.3 N4 NO 

N4 NA NO 

N4 NAta 

N4 NAN0 

NA N4No 

w NAM) 

NA NAN0 

HA NA NO 

N4 NAN0 

N4 NA NO 

N4 NAN0 

NA NA NO 

NA NA NO 

N4 NA NO 

NA N4 NO 

N4 N4 NO 

N4 NAN0 

N4 NAN0 

N4 NAN0 

N& N4w 

NA WNQ 

NA WNQ 

NA NAta 

w NAN0 

N4 N4No 

N4 NA NO 

NA NAN0 

NA NA NO 

NA NAN-3 

NA NA NO 

NA N4 NO 

wl N4 NO 

t&4 NA NO 

NA N4 NO 

NA NA NO 

NA NAN0 

NA NAN0 

N4 NAN0 

N4 NA NO 

N4 NAN0 

N4 NAN0 

NA NAN0 

NA NA NO 

NA N4 NO 

NA NPI NO 

NA NA NO 

(4 
abalde ior 

codwr#Lanl 

Dalat!” 

or SelCctlM 
- 

N7x 

NIX 

N7x 

Nn 

N-m 

Nrx 

NTX 

Nfx 

Nrx 

tax 

Nrx 

NTX 

NTX 

Nix 

Nrx 

Nrx 

NW 

Nrx 

Nrx 

Nrx 

Nrx 

NTX 

Nix 

tax 

ND: 

Nrx 

Nrx 

Nrx 

Nfx 

NIX 

twr 

NTX 

NTX 

NIX 

Nrx 

NTX 

NTX 

NUT 

Nrx 

w-r 

Nrx 

Nrx 

Nix 

NTX 

Nrx 

Nrx 
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TABLE 2.7 
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TABLE 3.4 

MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

St. Juliens Creek - Landfill C (Site 3) 

Chemical 

of 

Potential 

Concern 

luminum 

rsenic 

enzo(a)Pyrene 

enzo(b)Fluoranthene 

eryllium 

on 

Units 

wlkg 

wkd 

w&l 

w/kg 

mgh 

Wkg 

Arithmetic 95% UCLof Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

Mean Normal Detected Qualifier Units 

Data Concentration Medium Medium Medium Medium Medium Mediur 

EPC EPC EPC EPC EPC EPC 
Value Statistic Rationale Value statistic Ratfona 

6755.50 N/A 17100.00 mdkg 17100.00 Max (1) 6755.50 Mean-N (1) 
4.21 N/A 12.30 L msb 12.30 Max (1) 4.21 Mean-N (1) 

293.57 N/A 560.00 mglkg 0.56 Max (1) 0.29 Mean-N (1) 
823.57 N/A 1509.00 Mkg 1.50 Max (1) 0.82 Mean-N (1) 

0.27 N/A 0.51 J wk4 0.51 Max (1) 0.27 Mean-N (1) 
10502.86 N/A 34300.00 wk3 34300.00 Max (1) 10502.86 Mean-N (1) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 

Mean of Normal Data (Mean-N). 

(1) As stated in the Risk Assessment Assumptions Document presented in Appendix F of this report, exposure point concentrations for this media will consist of the maximum detected concentration and the arithmetic mean. 
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TABLE 4.12 

VALUES USED FOR DAILY INTAKE CALCULATlONS 

St. Juliens Creek _ Landfill C (Site 3) 

Scenario Timeframe: Future 

Medium: Subsurface Soil 

Exposure Medium: Subsulface Soil 

Exposure Point: Onsite 

Receptor Populations Construction Worker 

xposure Route Parameter Parameter Definition Unik RME RME CT CT Intake Equation/ 

Code Value R*ti0n*le/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical Concentration in Soil w/kg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

IR-S Ingestion Rate of Soil mglday 480 VADEQ. 1997 480 VADEQ, 7997 CSxIRxEFrEDxCFlnl/BWx1IAT 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 0.5 Professional Judgement 0.5 Professional Judgement 

CFl Conversvx Factor kg/w 1 .OOE-06 NA l.M)E-06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time. Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer d=rj 183 Professional Judgement 183 Professional Judgement 

Derm*l cs Chemical Concentration in Soil mdkg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

CFl Conversion Factor Ww 1 .OOE-06 NA 1 .OOE-06 NA CSxCF1xSAxAFxABxEFxEDxliBWxl/AT 

SA Skin Surface Area Available for Contact cm’ 5,300 EPA, 1992 5,300 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, lgg5 chemical-specific EPA, 1995 

EF Exposure Frequency dayslyear 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 0.5 Professional Judgement 0.5 Professional Judgement 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time _ Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time _ Non-Cancer days 183 Professional Judgement 183 Professional Judgement 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual -Supplemental Guidance, Standard Defautt Exposure Factors Interim Final. OSWER Directive g285.S.03, 

EPA, 1992 Dermal Exposure Assessment Principles and Applications. EPAf600/&91/011B. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA1903K-95-003. 

VADEQ. 1997: Value provided by Pat McMurray, Virginia Department of Environmental Quality during St. Juliens Creek risk assessment assumptions conference call an November 20, ,997. 
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TABLE 5.4 
NON-CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill C (Site 3) 

of Potential 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Iron 

Chronic/ Oral RfD 
Subchronic Value 

Chronic 

Chronic 

N/A 

N/A 

Chronic 

Chronic 

l.OE+OO 

3.OE-04 

N/A 

NIA 

S.OE-03 

3.OE-01 

Oral RfD 
Units 

Oral to Dermal 
Adjustment Factor 

I 
mglkglday 0.27 

mglkglday 

N/A 

NIA 

mglkglday 

mglkglday 

0.95 

N/A 

N/A 

0.01 

0.05 

N/A = Not Applicable 
IRIS = Integrated Risk Information System 
RBC= Region III Updated Risk-Based Concentration Table. October, 1997. 

Adjusted 
Dermal 

RfD 

Units 

3E-01 mglkglday 

3E-04 mglkglday 

N/A N/A 

N/A N/A 

5E-05 mglkglday 

2E-02 mglkglday 

Primary 
Target 
Organ 

N/A 

Skin 

NIA 

N/A 

NOAEL 

NIA 

Combined 
Uncertainty/Modifying 

Factors 

N/A 

3 

N/A 

NIA 

100 

N/A 

Sources of RfD: 
Target Organ 

RBC:NIA 

IRIS 

N/A 

N/A 

IRIS 

RBC:NlA 

Dates of RfD: 
Target Organ 
(MMIDDIYY) 

1017197 

11 I1 7197 

N/A 

N/A 

11 I1 7197 

1017197 
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TABLE 6.4 
CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill C (Site 3) 

Chemical 
of Potential 

Concern 

Oral Cancer Slope Factor Oral to Dermal 
Adjustment 

Factor 

I. 
Aluminum 
Arsenic 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Iron 

N/A N/A 
15E+OO 0.95 
7.3E+60 N/A 
7.3E-01 N/A 
4.3E+OO 0.01 

N/A N/A 

Adjusted Dermal 
Cancer Slope Factor 

N/A N/A N/A N/A N/A 

Cancer Guideline 
Weight of Evidence, ~ Source Date 

(MMIDDNY) 
Description 

1 

N/A N/A N/A 
A IRIS 11 II 7197 
B2 IRIS 11 I1 7197 
N/A RBC:N/A 1 o/07/97 
82 IRIS 11 I1 7197 

IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 
RBC = Risk-based Concentration Table, October 1997 

EPA Group: 
A - Human carcinogen 
Bl - Probable human carcinogen - indicates that limited human data are available 
82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

Weight of Evidence: 
Known/Likely 
Cannot be Determined 
Not Likely 

I 

“ 
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TABLE 7.12.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Future 

Medium: Subsurface Soil 

Exposure Medtum- Subsurface Soil 

Exposure Point: Onsite 

Receptor Population: Construction Worker 
Receotor Acre Adult 

Exposure 

Route 

Chemical 

of Potential 

Concern 

gestion Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Iron 

Dc ?rmal Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Berylltum 

IIron 

M = Medium Specific 

Intake Reference Reference Medwm Medium 

EPC EPC 

Value Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

17100.00 w/kg 1710000 

1230 mgh 12.30 

0.56 mdkg 0 56 

1.50 mm 1.50 

0.51 Wkg 0 51 

34300.00 m/kg 34300 00 

17100 00 mg/kg 17100.00 

1230 mglkg 12.30 

0.56 Wkg 0.56 

1.50 w/kg 1.50 

0.51 mdkg 0.51 

34300.00 Wkg 34300.00 

EPC 

Selected 

for Hazard 

Calculation 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

:Non-Cancer) 

8.OE-02 

5.8E-05 

2.6E-06 

7.OE-06 

2.4E-06 

1.6E-01 

8.8E-03 

2.OE-05 

2.9E-08 

7.8E-06 

2.6E-07 

1.8E-02 

Non-Cancer) 

Units 

Dose 

Reference 

Dose Units 

Reference 

Zoncentratior I - 
mglkglday N/A 

mglkglday N/A 

N/A N/A 

N/A N/A 

mgikglday N/A 

mglkglday N/A 

mglkglday N/A 

mglkglday N/A 

N/A N/A 

N/A N/A 

mglkglday N/A 

mg/kg-day 1 15E-02 1 mglkglday 1 N/A 

Total Hazard Index Across All Exposure Route! 

Hazard 

Quotient 

8 OE-02 

1 9E-01 

N/A 

N/A 

4 8E-04 

54E-01 

3.3E-02 

7.1 E-02 

N/A 

N/A 

53E-03 

1.2E+OO 

2.10 

Units 

- 
N/A 

NIA 

NIA 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
- 
‘athways 



TABLE 7.12CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

St Juliens Creek - Landfill C (Site 3) 

Exposure Medium: Subsurface Soil 

Receptor Population: Construction Worker 

In 

D 

Exposure 

Route 

gestion 

ermal 

Chemical Medium 

of Potential EPC 

Concern Value 

Aluminum 6755.50 

Arsenic 4.21 

Benzo(a)Pyrene 0.29 

Benzo(b)Fluoranthene 082 

Beryllium 0.27 

Iron 10502.86 

Aluminum 6755.50 

Arsenic 4.21 

Benzo(a)Pyrene 0.28 

Benzo(b)Ftuoranthene 0.82 

Beryllium 0.27 

Iron 10502.86 

Medium 

EPC 

Units 

mglkg 

mmg 

mglkg 

mgh 

m/b 

mm 

mgM 

msk3 

mglkg 

w/kg 

mdkg 

mglkg 

Concentration Concentration E yg go 

6755.50 mm M 3.2E-02 ma/kg-day l.OE+OO mgikglday N/A N/A 3.2E-02 

4.21 Wkg M 2.OE-05 mglkg-day 3 OE-04 mglkglday N/A N/A 6.6E-02 

0.29 mgk7 M 1 4E-06 mglkg-day N/A NIA N/A N/A N/A 

0.82 mglkg M 3 9E-06 WbW N/A N/A WA NIA NIA 

0.27 mgM M 1.3E-06 mg/kg-day 5.OE-03 mgikglday N/A NIA 2.6E-04 

10502 86 msM3 M 4.9E-02 mglkg-day 3.OE-01 mglkglday N/A NIA 1.6E-01 

6755.50 w&3 M 3.5E-03 mglkg-day 2 7E-01 mglkglday N/A N/A 1.3E-02 

4.21 w/kg M 7.OE-06 mglkg-day 2.9E-04 mglkglday N/A N/A 2.4E-02 

0.29 mm M 1.5E-06 w&Mv NIA N/A N/A N/A NIA 
0.82 wdkg M 4.3E-06 Wk?daY N/A N/A N/A N/A NIA 

027 msh M 1.4E-07 mglkg-day 5.OE05 mglkglday N/A N/A 2.8E-03 

10502.86 m&a M 5.4E-03 wh-day 1.5E-02 mglkglday N/A NIA 3.6E-01 

M = Medium Specific Total Hazard Index Across Al 



TABLE 8.12.RME 

CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 

St. Juliens Creek - Landfill C (Site 3) 

Scenario Timeframe: Future 

Medium: Subsurface Soil 

Exposure Medium: Subsurface Soil 

Exposure Point: Onsite 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

igestion 

Iarmal 

Aluminum 17100.00 

Arsenic 12.30 

Benzo(a)Pyrene 0.56 

Benzo(b)Fluoranthen 1.50 

Beryllium 0.51 

Iron 34300.00 

Aluminum 17100.00 

Arsenic 12.30 

Benzo(a)Pyrene 0.58 

Benzo(b)Fluoranthen 1.50 

Beryllium 0.51 

Iron 34300.00 

17100.00 mdkg 
12.30 w/kg 
0.56 W&i 
1 so w/kg 
0.51 mg/kg 

34300.00 w/kg 
17100.00 w/kg 

12.30 w/kg 
0.56 mg/kg 
1.50 w/kg 
0.51 w/kg 

34300.00 mdkg 

M 5.7E-04 mg/kg-day N/A N/A N/A 

M 4.1 E-07 mg/kg-day 1 .SE+OO mglkg-day -1 619E-07 

M 1.9E-08 mglkg-day 7.3E+OO mglkg-day -1 1.37E-07 

M 5.OE-08 mglkg-day 7.3E-01 mglkg-day -1 367E-08 

M 1.7E-08 mglkg-day 4.3E+OO mglkg-day -1 7.36E-08 

M 1.2E-03 mglkg-day N/A NIA N/A 

M 6.3E-05 mglkg-day N/A N/A N/A 

M 1 .SE-07 mglkg-day 1.6E+OO mglkg-day -1 2.30E-07 

M 2.1 E-08 mglkg-day N/A mglkg-day -1 N/A 

M 5.6E-08 mglkg-day N/A mglkg-day -1 N/A 

M 1.9E-09 mglkg-day 4.3E+O2 mglkg-day -1 8.12E-07 

M 1.3E-04 mglkg-day N/A N/A N/A 

M= Medium Specific Total Risk Across All Exposure Routes/Pathways 11 1.9E-06 



Scenario Timeframe: Future 

Medium: Subsurface Soil 

Exposure Medium: Subsurface Soil 

Exposure Point: Onsite 

Receptor Population: Construction Worker 

Receator Aae: Adult 

of Potential 

igestion 

lermal 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

Iron 

Aluminum 

Arsenic 

Benzo(a)Pyrene 

Benzo(b)Fluoranthen 

Beryllium 

1 Iron 

M = Medium Specific 

Medium Medium 

EPC EPC 

Value Units 

6755.50 

4.21 

0.29 

0.82 

0.27 

10502.86 

6755.50 

4.21 

0.29 

0.82 

0.27 

10502.86 

TABLE 8.12CT 

CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 

St. Juliens Creek - Landfill C (Site 3) 

Route Route 

EPC EPC 

Value Units 

6755.50 

4.21 

0.29 

0.82 

0.27 

10502.86 

6755.50 

4.21 

0.29 

0.82 

0.27 

10502.86 

mdkg 
m/kg 
w/kg 
w/kg 
mg/kg 
w/kg 
w/kc! 
w/kg 
w/kg 
w/kg 
mdkg 
mglkg 

IPC Selectee 

for Risk 

Calculation 

Intake 

(Cancer) 

M 2.3E-04 

M 1.4E-07 

M 9.8E-09 

M 2.8E-08 

M 9.2E-09 

M 35E-04 

M 2.5E-05 

M 5.OE-08 

M l.lE-08 

M 3.1 E-08 

M 1 .OE-O9 

M 3.9E-05 

Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope 

Factor Factor Units 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

Total Risk Across All Exposure Routes/Pathways 

N/A 

I .5E+OO 

7.3E+OO 

7.3E-01 

4.3E+OO 

N/A 

N/A 

1.6E+oo 

N/A 

N/A 

4.3E+02 

N/A 

N/A 

mglkg-day -I 

mglkg-day -I 

mglkg-day -I 

mglkg-day -I 

N/A 

N/A 

mglkg-day -I 

mglkg-day -I 

mglkg-day -I 

mglkg-day -I 

N/A 



Site 3 

Subsurface Soil to Groundwater 
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Site 3 

Subsurface Soil to Air 



TABLE 2.3 
OCcuRRENCE DlSTRl0uTloN Iwo SELECTION OF cHEMlCu.S OF WTWUL CONCERN 

a.JuaMscrHz-Lndnc(0ko3, 

- 

(1 
- 

cons- 

- 
2, 

49 

104 

171w 

170 

0.38 

12.3 

67.7 

700 

560 

1500 

400 

490 

0.51 

0.2 

7550 

a,* 

,204 

7.7 

43.5 

MI 

,104 

51 

500 

woo 

77.9 

3250 

133 

0.88 

12 

100 

s., 

250 

2004 

000 

0.73 

151 

3 

2.8 

3 

0.8 

409 

533 

- 

- 
,415 

17c470 

520520 

8.512.45 

ms-o.36 

0.57.0.*5 

O.3k0.37 

r(30.510 

43&5IO 

43odlO 

u&5,0 

023427 

0.t4.0.1. 

0.42.*,.a 

I .44-t .o* 

1.w2.2s 
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Site 3 

Sediment 



OCCURRENCE, DISTRIBUTION AND SEL& au,<‘O; CHEMICALS OF POTENTIAL CONCERN 
St. Juliens Creek- Landfill C (Sre 3) 

(1) (2) (3) 
CAS Chemical Minimum Minimum Maximum Maxlmum Units Location Detection Range of Concentntb” Background saeen1ng Potential Potential COPC Ratbnale for 

Number Concentration Qualifier Concentration QualWr of Maximum Frequency Detection Used for Value ToxkQ Value ARARfTBC ARAWBC Flag Contaminant 

Concentratb” Ll”lits screening WW SOU”X Deletion 

or Selectb” 

!548 4,4’-DDD 60 66 w&i SD-02 2l3 4.55.3 66 NA 5.OE104 NA NA NO BBL 

559 4/l’-DDE 5.6 78 J w/kg SD-03 3l3 3.3-5.3 78 NA 3.5E+04 NA NA NO BSL 

1293 4,4’-DDT 16 J 20 Kim SD03 2i3 3.3-5.3 20 NA 3.5E+04 NA NA NO BSL 

129905 Aluminum 4240 14200 w/kg SC-03 3i3 8.54-14.33 14200 NA 2.7E+05 NA NA NO BSL 

!0127 Anthracene 56 J 56 J w/kg SD-03 IL3 530-530 56 NA 2.7E+05 NA NA NO BSL 

140360 Antimony 24 L 2.4 L w/kg SD-06 li3 0.39-0.39 2.4 NA l.lEt02 NA NA NO BSL 

140382 Afsenk 3.8 9.1 w!‘kg SD-02 3l3 0.580.98 9.1 NA B.lE+Ol NA NA NO BSL 

140393 Barium 25.8 J 300 wfkg SD-02 3l3 0.39-0.65 300 NA 1.9E+04 NA NA NO BSL 

i553 Be”zo(a)A”thmce”e 180 J 250 J Wkg SD-03 2J3 530-1600 250 NA 1.6E+04 NA NA NO BSL 

)328 Benzo(a)f’yrene 220 J 220 J wg SD-03 l/J 530-530 220 NA 1.6E+O3 NA NA NO BSL 

15992 Benzqb)Fluoranthene 280 J 450 J u&g SD-03 2i3 53&1600 450 NA 1.6E+O4 NA NA NO BSL 

I7089 Benzcjk)Fluoranthene 170 J 470 J @kg SD-02 z3 53&4400 470 NA 1.6E+05 NA NA NO BSL 

140417 Beryllium 12 1.7 Wkg SD-03 2l3 0.2sO.33 1.7 NA 2.8E+OO NA NA NO BSL 

140439 Cadmium 077 J 2.5 @kg SD-02 2i3 0.1-O. 11 2.5 NA 1.4E+02 NA NA NO BSL 

8019 Chrysene 240 J 270 J “g/kg SD03 2n 530-1600 270 NA 1.6E+06 NA NA NO BSL 

140484 Cobalt 37 J 5.6 J w/kg SD02 3l3 1.552.61 5.6 NA 1.6E+04 NA NA NO BSL 

140508 copper 40.2 126 W&4 SD-02 313 1.16-1.95 126 NA 9.5E+O5 NA NA NO BSL 

1703 Dibenr(a,h)Anthracene 66 J 66 J Ukg SD03 l/3 530-530 66 NA 1.6Et03 NA NA NO BSL 

1571 Dleldh 6 J 13 J Wkg SD-02 2l3 3.54.3 13 NA 7.5E+02 NA NA NO BSL 

1662 Dkthylphthalate 340 J 340 J Wkg SD-06 l/3 16051600 340 NA 2.2E+08 NA NA NO BSL 

16440 FlUOra”the”e 200 J 320 J Km SD-03 20 53&1600 320 NA t.lE+07 NA NA NO BSL 

0395 Indeno(l,2,%cd)Pyrene 180 J 180 J @kg SD03 113 530530 180 NA 1.6E+04 NA NA NO BSL 

,39896 non 8310 18700 Wb SD-02 513 3.3-5.5 18700 NA a. 1 E+04 NA NA NO BSL 

39921 Lead 47.9 734 wdkg SD-02 313 0.19-0.33 734 NA 4.OE+O2 NA NA YES ASL 

.39965 Manganese 515 K 257 K mm SD-02 3/3 0.3PO 65 257 NA 6.2E+03 NA NA NO BSL 

.39976 Mercury 0.15 0.27 fwlkg SD-02 3J3 0.05-0.08 0.27 NA S.lE+Ol NA NA NO BSL 

092 Methylene Chloride 100 110 J w/kg SD02 2l3 11.0-14.0 110 NA 1 6E+06 NA NA NO BSL 

203 Naphthalene 110 J 110 J WMI SD-03 113 530530 110 NA l.lE+07 NA NA NO BSL 

.40020 Nkkel 8.1 15.4 “Wb SD-02 33 1.36-2.2.5 15.4 NA 5 4E+03 NA NA NO BSL 

9000 Pyrene 2m J 460 J Wkg SD.02 3l3 53c-4400 460 NA 8.lE+O6 NA NA NO ESL 

40224 Sliver 0.37 J 0.37 J w/W SD03 II3 0.33-0.33 0.37 NA 1.4E+03 NA NA NO BSL 

18883 Toluene 4 J 4 J Km SD06 l/3 11.511.0 4 NA 5.4E+07 NA NA NO BSL 

40622 Vanadium 26 9 32.6 w’/kg SD02 313 1.752 93 32.6 NA 1.9Et03 NA NA NO BSL 

40666 21°C 93.4 577 Wkg sao2 3m 0.97-1.63 577 NA 8 lE+04 NA NA NO BSL 

(1) 
(2) 

(3) 

To date, no background study has been performed for the St Juliins Creek Annex. Dennitions: 

with the eXCepthI of lead, all compounds were screened against Risk-Based Concentratiin Table, Third Quarter 1993, U.S. 

Roy L. Smith, Ph. D., October 1997. (Cancer benchmark value = lE-06, HQ=O.l) Lead was screened against a value of 400 mglkg, 8s prescribed in 

Human Health Risk Assessment Consensus Agreement #6A6, Naval Base Norfolk Partnership, August 1997. 

Rationale Codes Selectbn Reason: Above Screening Levels (ASL) 

Deletion Reason: Infrequent Detection (IFD) 

No Toxkky Information (NTX) 

Below Screening Level (BSL) 

N/A = Not Applkable 

SQL = Sample Quantltatbn Limit 

COPC = Chemkal of Potential Concern 

ARARITBC = Applkable or Relevant and Appropriate RequiremenVTo Be Considered 

MCL = Federal Maximum Contaminant Level 

SMCL = Secondary MaxImum Contaminant Level 

J = Estimated Value 

c = Carcinogenk 
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TABLE 1 

SELECTION OF EXPOSURE PATHWAYS 

St. Juhan’s Creek - Land14 D (Site 4) 

Medium Exposure 

Medrum 

REEptO, 

Populahon 

i+Cept0r EXposUre 

Age Route 

On-SW 

on-ste 

Type of 

Analysis 

CWW”l 

Future 

, . 

surface Sal surface so,, O”sllW Trespasser Ad”,, Demrl on-see auant Trespassers may have exposed sk,n surfaces come ,nto contact wnh so,, 

lngesno” on-SW auam Trespassers may mc,dentally mgest scl,, 

Chdd Dennal O”-Sltt auant Trespassers may have exposed sk,n surfaces come tnto contact w,th so,, 

l”g*StW” on-Slk c!uant Trespassers may ,ncldentalhi mgest sal 

AdoleSCellt Dernwd On-Site Qua”, Trespassers may have exposed sktn surfaces r:ome into contact wth solI 

Ingestlo” OrsIte Qua”, Trespassers may tncldenlaity rngesr so,, 

Subsurface Sal Deep Groundwater Tap Water Readent Adult Denll4 olmte Qua”! Local munlclpalty cunenlly has some uses la groundwater lram deep aqutter 

Ingestlo” off-ste Qua”, Local mumctpalty curreni~ has some uses for groundwater from deep aquifer 

Restdent Chtld DerlM on-srte chant Local m”“,c,pal,?, currently has some uses for groundwater from deep aq”,,er 

ingesm Off-Site Qua”, Local munfopallry currently has some uses tor groundwater tram deep aquifer 

Gro”cdwarer Deep Groundwater Tap Water Restdent Aduif Dennal elf-sm alant Local m”“,clpal,ry currently has some uses for (jroundwater from deep aquler 

lnhalawm Off-Srte Quzwlt Local munlc!palty currently has some uses for qrounhvater from deep aqutter 

I”g&,0” OH-Site ouant Local municlpal!ty currently has some uses for groundwater from deep aquifer 

Resident Child D0rrIV.l OH-SW Qua”, Local munlclpalty currently has some Uses for groundwater from dsep aqui,er 

l”gtStl0” onate Quant Local municlpalty currently has some use?. for groundwafer from deep aqurfer 

surface water Surface water Onsife Tresp.%**er Adult Dermal On-Stte Q”Xl, Trespassers may have exposed skm surfaces come rnto contact wth surface wale, 

De”n4 On-ste cuant Trespassers may have exposed skm surfaces come ,nlo contact with surface wale, 

DMri2.l O”-S,k Qua”, Trespassers may have exposed sktn surfaces come tnto contact wth surface water 

Sediment Sediment 0”Slk Trespa**er Adult Dei-lll.4 on-we auant Trespassers may have expcsed skm surtaces come ,nto contact w,,h sed,men, 

lngsstion on-Srte auant Trespassers may !ncldentally ,ngest sedmen, 

Child Dmrlal On-site cum, Trespassers may have exposed skm surfaces come mlo contact w,,h sed,ment 

Ingestion On-Slk auant Trespassers may incidentally Ingest sedunent 

Adolescent 00”“d OPS,k c&ant Trespassers may have exposed sk,n surtaces come mto contact wh sod,menf 

Ingestion On-stte cuant Trespassers may mcldentally ingest sedrment 

Surface Soil Surface Sal 0”Slte Restdent Adult DerlTl?l On-Site Qua”1 Resrdents may have exposed sk,n surfaces come ,nfo contact wtlh so,, 

Ingestlo” On-Site al&ant Resklents may incidentally tngest solI 

Ch,ld Dermal On-Sit.9 &ant Residents may have exposed sktn sudaces come mto confact wfh soil 

lngesllon On-Site Q”a”t Residents may rnodentally tnges, soil 

Consh”cUo” Adult Dermal O”-S”t Quant Workers may have exp-xed skm surfaces corn61 into contact ~8th soil 

Worker lngerho” On-Site auant Workers may rnctdentally rngest so,! 

Groundskeeper Adult DerllM or&te Qua”, Workers may have emsed sktn surfaces comet mm contact with soil 

Ingestlo” On-sne Q”a”t Workers may ,nc,denlally Ingest so,, 

Deep Groundwater on*,te CO”Sl”lCllO” Adult Dermal On-Site chant Workers may have exposed sb” surtaces come ,“to conlac, w,,h groundwater 

WCVkW 

Shallow Groundwater O”SiW Groundskeeper Adult Derl7la1 0”.s,te Ouant Workers may have exposed sbn sur‘aces come ,nto contac, w,,h groundwater 

Air O”Slk GxlstNctlon Adult lnhalatton on-see Quant Workers may mhale volartlesiparticulates 

Worker 

Subsurface So,, Subsurface Sal O”Sl,S CO”StNCtlO” Ad”,, Dermal On-s,te Q”a”l Workers may have exposed skm surfaces come into contact wth sotI 

Worker lngeshon On-s,te Otta” Workers may incidentally fngesf sal 

Air O”s”t ConstNctlQn Adult lnhalatton Of-ate auant Workers may Inhale volatile* 

into contact wth groundwater 
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Site 4 

Data Usability Worksheets 



DATA USEABILITY WORKSHEET 
Site: St. Juliens Creek, Landfill D (Site 4) 

Medium: Groundwater 

Requirement I Comment 

Field Sampling 

Discuss sampling problems and field conditions that 
affect data useability. 

Are samples representative of receptor exposure for this 
medium (e.g. sample depth, grab vs composite, filtered 
vs unfiltered, low flow, etc.)? 

Assess the effect of field QC results on data useability. 

Summarize the effect of field sampling issues on the risk 
assessment, if applicable. 

No sampling problems were noted during the 
groundwater investigation at Site 4. 

Grab samples were collected from six monitoring wells. 
These samples are usable for consideration for direct 
exposure to current residents and future site workers. 

Field QC samples included trip blanks, field blanks, 
equipment rinsate blanks, and duplicates. The trip blank 

that was collected for this group of samples is TB- 
180797 and TB-300797. The field blanks associated 

with this group of samples are FB-230697-TAP and FB- 
230697-DI. The equipment rinsate blanks associated 
with this group of samples is EB-180797-GW, EB- 

240797-GW, EB-240797F-GW, and EB-300797-GW. 
Blank contamination is discussed under 

“Representativeness” and duplicate results are discussed 
under “Precision.” 

Field sampling issues will have no effect on the 
groundwater risk assessment for Site 4. 

Analytical Techniques 

Were the analytical methods appropriate for quantitative 
risk assessment? 

Analyses were conducted in accordance with the EPA 
CLP organic and inorganic Statements of Work. 

Were detection limits adequate? Sample quantitation limits for some undetected 
compounds were above tap water RBCs in all samples. 

This issue will be discussed further in the uncertainty 
section of the risk assessment. 

See above comment. 
Summarize the effect of analytical technique issues on 
the risk assessment, if applicable. 

Revision No. 0 3-15 January 1998 



EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill D (Site 4) 

Medium: Groundwater 

Requirement Comment 
- 

- 
Data Quality Objectives - 

Precision - How were duplicates handled? The highest concentration of a compound detected in the 
duplicate samples was used in the risk assessment. 

- 

Accuracy - How were split samples handled? Not applicable. 

- 

Representativeness - Indicate any problems associated 
with data representativeness (e.g., trip blank or rinsate 
blank contamination, chain of custody problems, etc.). 

Acetone, aluminum, antimony, 2-butanone, barium, 
bis(2-ethylhexyl)phthalate, bromodichloromethane, 

chloroform, copper, lead, magnesium, mercury, 
methylene chloride, nickel, silver, and zinc were detected 
in the various blanks. Analytes qualified with a “B” ‘due 
to blank contamination will be considered as non-detects 

during the risk assessment. 
- 

Completeness - Indicate any problems associated with 
data completeness (e.g., incorrect sample analysis, 
incomplete sample records, problems with field 
procedures, etc.). 

No problems noted 

- 

Comparability - Indicate any problems associated with 
data comparability. 

No problems noted. 

- 

Were the DQOs specified in the QAPP satisfied? Yes. Relative percent difference was below the stated 
goal of <20%. 

- 

Summarize the effect of DQO issues on the risk 
assessment, if applicable. 

Not applicable. 

- 

Revision No. 0 3-16 January 11998 



EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill D (Site 4) 

Medium: Groundwater 

Requirement Comment 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

For organic samples, validators are required to check the 
following items: holding times, instrument performance 

checks, initial calibrations, continuing calibrations, 
blanks, system monitoring compounds, matrix 

spikes/matrix spike duplicates, regional QAIQC, internal 
standards, target compound identification, contract 
required quantitation limits, tentatively identified 

compounds, system performance, and overall assessment 
of data. For organic samples, validators are required to 
check holding times, calibration, blanks, interference 

checks, laboratoty control samples, duplicate samples, 
matrix spike samples, furnace atomic absorption QC, 
ICP Serial Dilution, sample result verification, field 
duplicates, and perform an overall assessment of the 

data. 

What method or guidance was used to validate the data? 
Region III modifications to “Laboratoty Data Validation 

Functional Guidelines for Validating Organic (and 
Inorganic) Analyses”, USEPA 9/94 (and 4/93). 

The data validation method appears to be consistent with 
regional guidance 

Was the data validation method consistent with regional 
guidance? Discuss any discrepancies. 

Were all data qualifiers defined? Discuss those which 
were not. 

All data qualifiers were defined. 

Which qualifiers represent useable data? 
B, J, K, L ,U, UJ ,UK, UL 

Revision No. 0 3-17 January 1998 



EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill D (Site 4) 

Medium: Groundwater 

Requirement Comment 
- 

- 
Which qualsers represent unusable data? R 

- 

How are tentatively identified compounds handled? 
All TICS were reported with “J” qualitiers to indicate 

that they are quantitative estimates. Only TICS that were 
determined not to be laboratory or field artifacts were 

reported. 

- 

Not applicable. 
Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable. 

- 

Additional notes: 

- 

Note: The purpose of this Worksheet is to succinctly summarize the data useability analysis and conclusions. Reference specific 
pages in the Risk Assessment text to further expand on the information presented here. 

, 
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DATA USEABILITY WORKSHEET 
Site: St. Juliens Creek, Landfill D (Site 4) 

Medium: Surface Soil 

Requirement 

Field Sampling 

Comment 

Discuss sampling problems and field conditions that No sampling problems were noted during the surface 
affect data useability. investigation at Site 4. 

Are samples representative of receptor exposure for this 
medium (e.g. sample depth, grab vs composite, filtered 
vs unfiltered, low flow, etc.)? 

Samples were collected from depths ranging from 0- 1’ at 
Site 4. These depths are usable for consideration for 

contaminant transfer to the groundwater, transfer to air, 
and also direct exposure for residents, trespassers, 

construction workers, and groundskeepers. Samples 
were collected using a stainless steel spoon and bowl. 

Assess the effect of field QC results on data useability. 
Field QC samples included trip blanks, field blanks, 

equipment rinsate blanks, and duplicates. The trip blank 
that applies to this group of samples is TB-260697. 

Field blanks that apply to this group of samples include 
FB-230697-TAP and FB-230697-DI. The equipment 

r&ate blank that applies to this group of samples is EB- 
260697-SD/SS. Blank contamination is discussed 

under “Representativeness” and duplicate results are 
discussed under “Precision.” 

Summarize the effect of field sampling issues on the risk 
assessment, if applicable. 

Field sampling issues will have no effect on the surface 
soil risk assessment for Site 3. 

Analytical Techniques 

Were the analytical methods appropriate for quantitative 
risk assessment? 

Analyses were conducted in accordance with the EPA 
CLP organic and inorganic Statements of Work. 

Were detection limits adequate? 
Sample quantitation limits for numerous undetected 
compounds were above residential soil RBCs in all 
samples. This issue will be discussed further in the 

uncertainty section of the risk assessment. 

Summarize the effect of analytical technique issues on 
the risk assessment, if applicable. 

See above comment, 

Revision No. 0 3-15 January 1998 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill D (Site 4) 

Medium: Surface Soil 

Requirement 

Data Quality Objectives 

Comment 

Precision - How were duplicates handled? 
The highest concentration of a compound detected in the 

duplicate samples was used in the risk assessment. 

Accuracy - How were split samples handled? Not applicable. 

Representativeness - Indicate any problems associated 
with data representativeness (e.g., trip blank or rinsate 
blank contamination, chain of custody problems, etc.). 

Acetone , methylene chloride, bis(2-ethylhexyl)phthalate, 
aluminum, barium, zinc, antimony, lead, silver, 

bromodichloromethane, copper, and magnesium were 
detected in the various blanks. Analytes qualified with a 

“B” due to blank contamination will be considered as 
non-detects during the risk assessment. 

No problems noted. 
Completeness - Indicate any problems associated with 
data completeness (e.g., incorrect sample analysis, 
incomplete sample records, problems with field 
procedures, etc.). 

No problems noted. 
Comparability - Indicate any problems associated with 
data comparability. 

Were the DQOs specified in the QAPP satisfied? 
Relative percent difference was above the stated goal of 

<25% for semi-volatiles. 

Summarize the effect of DQO issues on the risk 
assessment, if applicable. 

RPD goal was not satisfied. However, soil samples 
routinely have RPDs up to 100% (RPDs for the 
duplicate SVOC fraction were 48%) and still not 

negatively effect the usability of the data. 

Revision No. 0 3-16 January :1998 



EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill D (Site 4) 

Medium: Surface Soil 

Requirement Comment 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

For organic samples, validators are required to check the 
following items: holding times, instrument performance 

checks, initial calibrations, continuing calibrations, 
blanks, system monitoring compounds, matrix 

spikes/matrix spike duplicates, regional QNQC, internal 
standards, target compound identification, contract 
required quantitation limits, tentatively identified 

compounds, system performance, and overall assessment 
of data. For organic samples, validators are required to 
check holding times, calibration, blanks, interference 

checks, laboratory control samples, duplicate samples, 
matrix spike samples, furnace atomic absorption QC, 
ICP Serial Dilution, sample result verification, field 
duplicates, and perform an overall assessment of the 

data. 

What method or guidance was used to validate the data? 
“Region III Modifications to“Laboratory Data Validation 

Functional Guidelines for Validating Organic (and 
Inorganic) Analyses”, USEPA 9194 (and 4193). 

The data validation method appears to be consistent with 
regional guidance. 

Was the data validation method consistent with regional 
guidance? Discuss any discrepancies. 

Were all data qualifiers defined? Discuss those which 
were not. 

All data qualifiers were defined. 

Which qualifiers represent useable data? 
B, J, K, L ,U, UJ ,UK, UL 
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Requirement Comment 

Which qualifiers represent unusable data? R 

How are tentatively identitied compounds handled? 

All TICS were reported with “J” qualifiers to indicate 
that they are quantitative estimates. Only TICS that were 

determined not to be laboratory or field artifacts were 
reported. 

Not applicable. 
Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable. 

Additional notes: 

Note: The purpose of this Worksheet is to succinctly summarize the data useability analysis and conclusions. Reference specific 
pages in the Risk Assessment text to further expand on the information presented here. 

, ‘- .__ 

EXEtIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill D (Site 4) 

Medium: Surface Soil 

Revision No. 0 3-18 January 1998 



DATA USEABILITY WORKSHEET 
Site: St. Juliens Creek, Landfill D (Site 4) 

Medium: Subsurface Soil 

Requirement 

Field Sampling 

Comment 

Discuss sampling problems and field conditions that No sampling problems were noted during the subsurface 
affect data useability. investigation at Site 4. 

Are samples representative of receptor exposure for this 
medium (e.g. sample depth, grab vs composite, filtered 
vs unfiltered, low flow, etc.)? 

Samples were collected from depths ranging from 2’-4’ at 
Site 4. These depths are usable for consideration for 
contaminant transfer to the deep groundwater aquifer, 
transfer to air during an excavation scenario, and also 

direct exposure for construction workers in an 
excavation scenario. Samples were collected using 
either a direct push sample barrel or a split spoon 

sampler. 

Assess the effect of field QC results on data useability. 
Field QC samples included trip blanks, field blanks, 

equipment rinsate blanks, and duplicates. Trip blanks 
that apply to this group of samples include TB-230697. 
Field blanks that apply to this group of samples include 

FB-230697-TAP and FB-230697-DI. Equipment 
rinsate blanks that apply to this group of samples include 

EB-230697SB. Blank contamination is discussed 
under “Representativeness” and duplicate results are 

discussed under “Precision.” 

Summarize the effect of field sampling issues on the risk 
assessment, if applicable. 

Field sampling issues will have no effect on the 
subsurface soil risk assessment for Site 4. 

Analytical Techniques 

Were the analytical methods appropriate for quantitative 
risk assessment? 

Analyses were conducted in accordance with the EPA 
CLP organic and inorganic Statements of Work. 

Were detection limits adequate? 
Sample quantitation limits for numerous undetected 
compounds were above residential soil RBCs in all 
samples. This issue will be discussed further in the 

uncertainty section of the risk assessment. 

Gnnmarize the effect of analytical technique issues on 
he risk assessment, if applicable. 

See above comment. 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill D (Site 4) 

Medium: Subsurface Soil 

Requirement Comment 

Data Quality Objectives 

A duplicate was not collected for this matrix. 
Precision - How were duplicates handled? 

Not applicable. 
4ccuracy - How were split samples handled? 

Representativeness - Indicate any problems associated 
with data representativeness (e.g., trip blank or rinsate 
)lank contamination, chain of custody problems, etc.). 

Acetone, aluminum, antimony, barium, 
bromodichloromethane, chloroform, copper, lead., 

manganese, nickel, silver, vanadium, bis(2- 
ethylhexyl)phthalate, and methylene chloride were 

detected in the various blanks. Analytes qualitied with a 
“B” due to blank contamination will be considered as 

non-detects during the risk assessment. 

No problems noted. 
Completeness - Indicate any problems associated with 
data completeness (e.g., incorrect sample analysis, 
Lncomplete sample records, problems with field 
procedures, etc.). 

- 

Comparability - Indicate any problems associated with 
data comparability. 

No problems noted. 

- 

Were the DQOs specified in the QAPP satisfied? 
Not applicable; A duplicate was not collected for this 

matrix. 

- 

Summarize the effect of DQO issues on the risk 
assessment, if applicable. 

Not applicable. 

- 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill D (Site 4) 

Medium: Subsurface Soil 

Requirement Comment 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

For organic samples, validators are required to check the 
following items: holding times, instrument performance 

checks, initial calibrations, continuing calibrations, 
blanks, system monitoring compounds, matrix 

spikes/matrix spike duplicates, regional QNQC, internal 
standards, target compound identification, contract 
required quantitation limits, tentatively identified 

compounds, system performance, and overall assessment 
of data. For organic samples, validators are required to 
check holding times, calibration, blanks, interference 

checks, laboratory control samples, duplicate samples, 
matrix spike samples, furnace atomic absorption QC, 
ICP Serial Dilution, sample result verification, field 
duplicates, and perform an overall assessment of the 

data. 

What method or guidance was used to validate the data? 
“Region III Modifications to”Laboratory Data Validation 

Functional Guidelines for Validating Organic (and 
Inorganic) Analyses”, USEPA 9/94 (and 4/93). 

The data validation method appears to be consistent with 
regional guidance. 

Was the data validation method consistent with regional 
guidance? Discuss any discrepancies. 

Were all data qualifiers defined? Discuss those which 
were not. 

All data qualifiers were defined. 

Which qualifiers represent useable data? 
B, J, K, L ,U, UJ ,UK, UL 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill D (Site 4) 

Medium: Subsurface Soil 

Requirement Comment 

Which qualifiers represent unusable data? R 

How are tentatively identified compounds handled? 
All TICS were reported with “J” qualifiers to indicate 

that they are quantitative estimates. Only TICS that were 
determined not to be laboratory or field artifacts were 

reported. 

Not applicable. 
Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable. 

Additional notes: 

Note: The purpose of this Worksheet is to succinctly summarize the data useability analysis and conclusions. Reference specific 
pages in the Risk Assessment text to further expand on the information presented here. 
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DATA USEABILITY WORKSHEET 
Site: St. Juliens Creek, Landfdl D (Site 4) 

Medium: Sediment 

Requirement 

Field Sampling 

Comment 

Discuss sampling problems and field conditions that 
affect data useability. 

No sampling problems were noted during the sediment 
investigation at Site 4. 

Are samples representative of receptor exposure for this 
medium (e.g. sample depth, grab vs composite, filtered 
vs unfiltered, low flow, etc.)? 

Crab samples were collected from depths ranging from 
O-1’ at Site 4. These samples are usable for 

consideration for direct exposure to current trespassers 
and future residents. 

Assess the effect of field QC results on data useability. 
Field QC samples included trip blanks, field blanks, 
equipment rinsate blanks, and duplicates. The trip 

blanks that were collected for this group of samples are 
TB-260697 and TB-140797. The field blanks 

associated with this group of samples are FB-230697- 
TAP and FB-230697-DI. The equipment rinsate blanks 
associated with this group of samples are EB-260697- 
SD/SS and EB-140797-SD. Blank contamination is 
discussed under “Representativeness” and duplicate 

results are discussed under “Precision.” 

Summarize the effect of field sampling issues on the risk 
assessment, if applicable. 

Field sampling issues will have no effect on the sediment 
risk assessment for Site 4. 

Analytical Techniques 

Analyses were conducted in accordance with the EPA 
Were the analytical methods appropriate for quantitative CLP organic and inorganic Statements of Work. 
risk assessment? 

Were detection limits adequate? 
Detection limits appear to be adequate. 

Not applicable. 
Summarize the effect of analytical technique issues on 
the risk assessment, if applicable. 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill D (Site 4) 

Medium: Sediment 

Requirement 

Data Quality Objectives 

Comment 

Precision - How were duplicates handled? A duplicate was not collected for this matrix. 

4ccuracy - How were split samples handled? 

Representativeness - Indicate any problems associated 
&h data representativeness (e.g., trip blank or rinsate 
flank contamination, chain of custody problems, etc.). 

Not applicable. 

Acetone, bis(2-ethylhexyl)phthalate, barium, 
bromodichloromethane, copper, lead, methylene 

chloride, nickel, zinc, and silver were detected in various 
blanks. Analytes qualified with a “B” due to blank 

contamination will be considered as non-detects during 
the risk assessment. 

Completeness - Indicate any problems associated with 
data completeness (e.g., incorrect sample analysis, 
ncomplete sample records, problems with field 
,rocedures, etc.). 

No problems noted 

Z!omparability - Indicate any problems associated with 
data comparability. 

No problems noted. 

Were the DQOs specsed in the QAPP satisfied? Not applicable. A duplicate was not collected for this 
matrix. 

Summarize the effect of DQO issues on the risk 
assessment, if applicable. 

Not applicable. 

- 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill D (Site 4) 

Medium: Sediment 

Requirement I Comment 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

What method or guidance was used to validate the data? 

Was the data validation method consistent with regional 
guidance? Discuss any discrepancies. 

Were all data qualifiers defmed? Discuss those which 
were not. 

Which qualifiers represent useable data? 

For organic samples, validators are required to check the 
following items: holding times, instrument performance 

checks, initial calibrations, continuing calibrations, 
blanks, system monitoring compounds, matrix 

spikes/matrix spike duplicates, regional QA/QC, internal 
standards, target compound identification, contract 
required quantitation limits, tentatively identified 

compounds, system performance, and overall assessment 
of data. For organic samples, validators are required to 
check holding times, calibration, blanks, interference 

checks, laboratory control samples, duplicate samples, 
matrix spike samples, furnace atomic absorption QC, 
ICP Serial Dilution, sample result verification, field 
duplicates, and perform an overall assessment of the 

data. 

Region III modifications to “Laboratory Data Validation 
Functional Guidelines for Validating Organic (and 

Inorganic) Analyses”, USEPA 9194 (and 4/93). 

The data validation method appears to be consistent with 
regional guidance. 

All data qualifiers were defined. 

B, J, K, L ,U, UJ ,UK, UL 
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EXHIBIT 3-3 

. . 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill D (Site 4) 

Medium: Sediment 

Requirement 

Which qualifiers represent unusable data? 

How are tentatively identified compounds handled? 

Summarize the effect of data validation and 
interpretation issues on the risk assessment, if 
applicable. 

Additional notes: 

Comment 

R 

All TICS were reported with “J” qualifiers to indicate 
that they are quantitative estimates. Only TICS that were 

determined not to be laboratory or field artifacts were 
reported. 

Not applicable. 

Note: The purpose of this Worksheet is to succinctly summarize the data useability analysis and conclusions. Reference specific 
pages in the Risk Assessment text to further expand on the information presented here. 
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Discuss sampling problems and field conditions that 
affect data useability. 

Are samples representative of receptor exposure for this 
medium (e.g. sample depth, grab vs composite, filtered 
vs unfiltered, low flow, etc.)? 

DATA USEABILITY WORKSHEET 
Site: St. Juliens Creek, Landfill D (Site 4) 

Medium: Surface Water 

Requirement 

Field Sampling 

Comment 

Assess the effect of field QC results on data useability. 

Summarize the effect of field sampling issues on the risk 
assessment, if applicable. 

Due to dry conditions only one surface water sample was 
collected at this site. 

One grab samples were collected at this site. This 
sample is usable for consideration for direct exposure to 

current trespassers and site workers. 

Field QC samples included trip blanks, field blanks, 
equipment rinsate blanks, and duplicates. The trip blank 

that was collected for this group of samples is TB- 
140797. The field blanks associated with this group of 

samples are FB-230697-TAP and FB-230697-DI. 
Blank contamination is discussed under 

“Representativeness” and duplicate results are discussed 
under “Precision.” 

Fewer data points were available to assess risk from 
surface water at this site. This will be discussed further 

in the uncertainty section of the risk assessment. 

Analytical Techniaues 

Were the analytical methods appropriate for quantitative 
risk assessment? 

Were detection limits adequate? 

Summarize the effect of analytical technique issues on 
the risk assessment, if applicable. 

Analyses were conducted in accordance with the EPA 
CLP organic and inorganic Statements of Work. 

Sample quantitation limits for some undetected 
compounds were above ambient water quality criteria in 
all samples. This issue will be discussed further in the 

uncertainty section of the risk assessment. 

See above comment. 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill D (Site 4) 

Medium: Surface Water 

Requirement 

Data Quality Objectives 

Comment 

Precision - How were duplicates handled? The highest concentration of a compound detected in the 
duplicate samples was used in the risk assessment. 

Accuracy - How were split samples handled? 

Representativeness - Indicate any problems associated 
with data representativeness (e.g., trip blank or rinsate 
blank contamination, chain of custody problems, etc.). 

Not applicable. 

Acetone, barium, bromodichloromethane, chloroform, 
copper, lead, magnesium, methylene chloride, nickel, 
silver, and zinc were detected in the various blanks. 

Analytes qualified with a ‘3” due to blank contamination 
will be considered as non-detects during the risk 

assessment. 

Completeness - Indicate any problems associated with 
data completeness (e.g., incorrect sample analysis, 
incomplete sample records, problems with field 
procedures, etc.). 

No problems noted 

Comparability - Indicate any problems associated with 
data comparability. 

No problems noted. 

Were the DQOs specified in the QAPP satisfied? Yes. Relative percent difference was below the stated 
goal of <20%. 

Summarize the effect of DQO issues on the risk 
assessment, if applicable. 

Not applicable. 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill D (Site 4) 

Medium: Surface Water 

Requirement Comment 

Data Validation and Interpretation 

What are the data validation requirements for this 
region? 

For organic samples, validators are required to check the 
following items: holding times, instrument performance 

checks, initial calibrations, continuing calibrations, 
blanks, system monitoring compounds, matrix 

spikes/matrix spike duplicates, regional QA/QC, internal 
standards, target compound identification, contract 
required quantitation limits, tentatively identified 

compounds, system performance, and overall assessment 
of data. For organic samples, validators are required to 
check holding times, calibration, blanks, interference 

checks, laboratory control samples, duplicate samples, 
matrix spike samples, furnace atomic absorption QC, 
ICP Serial Dilution, sample result verification, field 
duplicates, and perform an overall assessment of the 

data. 

What method or guidance was used to validate the data? 
Region III modifications to “Laboratory Data Validation 

Functional Guidelines for Validating Organic (and 
Inorganic) Analyses”, USEPA 9194 (and 4/93). 

The data validation method appears to be consistent with 
regional guidance 

Was the data validation method consistent with regional 
guidance? Discuss any discrepancies. 

Were all data qualifiers defined‘? Discuss those which 
were not. 

All data qualifiers were defined. 

Which qualifiers represent useable data? 
B, J, K, L ,U, UJ ,UK, UL 
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EXHIBIT 3-3 

DATA USEABILITY WORKSHEET (continued) 
Site: St. Juliens Creek, Landfill D (Site 4) 

Medium: Surface Water 

Requirement Comment 

which qualifiers represent unusable data? R 

How are tentatively identified compounds handled? 
All TICS were reported with “.I” qualifiers to indicate 

that they are quantitative estimates. Only TICS that were 
determined not to be laboratory or field artifacts were 

reported. 

Not applicable. 
Summarize the effect of data validation arid 
interpretation issues on the risk assessment, if 
applicable. 

Additional notes: 

Note: The purpose of this Worksheet is to succinctly summarize the data useability analysis and conclusions. Reference specitic 
pages in the Risk Assessment text to further expand on the information presented here. 
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Deep Groundwater Current/Future 
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TABLE 3.1 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

St Juliens Creek - Landfill D (Site 4) 

IlScenario Trmeframe: CurrenWFuture 1 

I Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

of Mean Normal Detected 

Potential Data Concentration 

Concern 

Qualifier units 

t 
Arsenic ugn 4 35 N/A 4.9 J mg/l 

Barium WI 97.3 N/A 65 J mgll 

bis(2-Ethylhexyl)phthalate ug/l 5 N/A 5 J mgll 

Iron ugll 10910 N/A 12700 mg/l 

Medium 

EPC 
sfnktlc 

Medium Medium 

EPC EPC 

Medium 

EPC 

Medium 

EPC 

Medium 

EPC 

1 Value 1 Statistic 1 

I 0.00435 I~ean-N I 

Rationale 

111 

ug/l 2195 N/A 2490 mg/l 2.49 Max (1) 2.195 Mean-N (1) 

UQll 4.75 N/A 9 mgll 0.009 M%X (1) * 0.00475 Mean-N (1) 

Statisbcs Maxmum Detected Value (Max), 95% UCL of Normal Data (95% UCL-N), 95% UCL of Log-transformed Data (95% UCL-T). Mean of Log-transformed Data (Mean-T), 
Mean of Normal Data (Mean-N) 

(1) As stated in the Risk Assessment Assumpbons Document presented in Appendrx F of this report exposure point concentrations for this media will consrst of the maximum detected concentration and the anthmebc mean 
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TABLE 4.2 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Julien’s Creek - Landfill D (site 4) 

Scenario TImeframe. Current 

Medium: Groundwater 

Exposure Medium: Deep Groundwater 

Exposure Point. Tap Water 

Receptor Populatmn: Resident 

Parameter DeflnMon pa~~;~ / 

AT-N Averaging Time - Non-Cancel days 

cw Chemkal Concentration In Water 

SA Skin Surface Area 

PC Permeabllky Constant 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

CF Volumetrr Conversion Factor for Water 

BW Body Weight 

AT-C Averaging Time _ Cancer 

AT-N jAwaging Time - No~Cancer days 

mg/l 

mgn 
cm’ 

cmlhr 

hours 

daytiyear 

years 

I/cm 

kg 

days 

RME RME CT 

Value Ratlonalel Value 

Reference 

See Table 3 

1 

350 

6 

15 

25,550 

2.190 

See Table 3 

7,200 

,hemrai Speclfii 

0.2 

350 

6 

0 001 

15 

25,550 

2.190 

See Table 3 

EPA, 1989b 

EPA, 1991 

EPA, 1991 

EPA, 1991 

EPA, 1989a 

EPA, 1989a 

See Table 3 

EPA, 1995 

EPA, 1992 

EPA, 1989a 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1991 

EPA, 1989a 

EPA, 1989a 

See Table 3 

1 

350 

6 

15 

25,550 

2,190 

See Table 3 

7,200 

#hemica Specdlc 

02 

350 

6 

1 

15 

25,550 

2,190 

CT 

Rationale/ 

Reference 

See Table 3 

EPA, 1989b 

EPA, 1991 

EPA, 1991 

EPA. 1991 

EPA, 1989a 

EPA, 1989a 

See Table 3 

EPA, 1995b 

EPA, 1989 

EPA, 1989a 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1991 

EPA, 1989a 

EPA, 1989a 

Intake Equation/ 

Model Name 

Chronk Dally Intake (CDI) (mg/kg-day)= 

CW x IR-W x EF Y ED x l/BW x 1fAT 

Chronk Dally Intake (CDI) (mg/kg-day)= 

CWYSAXPCXETXEF~ED~CF~~/BW~~/AT 

EPA, 1989% Rkk Assessment Guidance for Supedund Vol 1: Human Health Evaluation Manual. Part A. OERR EPA1540/1-89/002 

EPA, 1989b: Exposure Factors Handbwk. July 1989, EPA/600/&89/043. 

EPA, 1991: RLk Assessment Guidance for Superfund Vol 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Defauft Exposure Factors Interim Flnal OSWER D&c&e 9285.603, 

EPA, 1992. Dermal Exposure Assessment. Princtples and Applications EPAI600/89l/OllB. 

EPA, 1995: Exposure Factors Handbook, June 1995. EPA/600/P-951002A The skin surface area presented in this table was derived by averaging the mean child (2 to 7 years) male and female values 
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TABLE 4 3 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Julien’s Creek - Landftll D (Site 4) 

Receptor Population. Resident 

Exposure Route Parameter Parameter Definition Units RME 

Code Value 

Ingestion cw Chemical Concentrabon in Water mgll See Table 3 

IR-W Ingestion Rate of Water l/day 2 

EF Ewposure Frequency days/year 350 

ED Exposure Duration yeWS 30 

BW Body Weight kg 70 

AT-C Averaging Time-Cancer days 25,550 

AT-N Averaging Time _ Non-Cancer days 8,760 

Dermal cw Chemical Concanbation in Water mgn See Table 3 

SA Skin Surface Area cm’ 18.150 

PC Permeabikty Constant cmlhr Chemical Specific 

ET Exposure Time hours 02 

EF Exposure Frequency days/year 350 

ED Exposure Duration years 30 

CF Volumetric Conversion Factor for Water I/cm’ 0.001 

BW Body Weight kg 70 

AT-C Averaging Time - Cancer days 25,550 

AT-N Averaging Ttme - Non-Cancer days 8.760 

Inhalation (1) 

) Inhalation exposure to groundwater for adults will be evaluated using the Foster and Chrotowski Shower Model. 

RME 

Rationale/ 

Reference 

See Table 3 

EPA, 1991 

EPA, 1991 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

See Table 3 

EPA, 1992 

EPA, 1992 

EPA, lg89 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1991 

EPA, 1989 

EPA, 1989 

CT 

Value 

See Table 3 

2 

350 

30 

70 

25.550 

8,760 

See Table 3 

18,150 

Chemical Speciftc 

02 

350 

30 

0.001 

70 

25,550 

8,760 

CT 

Rationale/ 

Reference 

See Table 3 

EPA, 1991 

EPA, 1991 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

See Table 3 

EPA, 1992 

EPA, 1989 

EPA, 1989 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1991 

EPA, 1989 

EPA, 1989 

Intake Equabonl 

Model Name 

Chronic Daily Intake (CDI) (mg/kg-day)= 

CW x IR-W x EF x ED x l/BW x l/AT 

Chronic Daily Intake (CDI) (mglkg-day)= 

CWXSAXPCXETXEFXEDXCFXI/BWXIIAT 

EPA, 1989 Risk Assessment Guidance for Superfund Vol 1: Human Health Evaluahon Manual, Part A OERR EPA/540/i-89/002 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol 1. Human Health Evaluahon Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285 8.03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications EPAIGOO/B-91/011 B. The skin surface area presented in this table was derived by averaging the mean adult male and female values 
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TABLE 4.4 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Juliens Creek - Landfill D (Sre 4) 

Exposure Medium: Deep Groundwater 

Receptor Populatb”: Construction Worker 

Exposure Route Parameter Parameter Delinnbn U”it¶ RME RME CT CT Intake Equatlonl 
Code Value Ratbnalel Value Ratbnalel Model Name 

Reference Reference 

Denllal cw Chemkal Concentration in Water mgll See Table 3 See Table 3 See Table 3 See Table 3 Chronk Dally Intake (CDI) (mg/kg-day)= 

SA Ski” Surface Area cm’ 5,300 EPA, 1992 5.3w EPA, 1992 cWxSAxPCxETxEFxEDxCFxlBWx l/AT 

PC Permeability Constant cmlhr Chemical Specrfk EPA, 1992 Chemical Specdic EPA, 1989 

ET Exposure Time hours 1 EPA, 1989 1 EPA, 1989 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration y0ZWS 05 Ptofessbnal Judgment 0.5 Prolessional Judgment 

CF Volumetrk ConversIon Factor lot Water I/cm’ 0.001 EPA, 1989 1 EPA, 1989 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 
I. 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25.550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 183 Professbnal Judgment 183 ProfessiOnal Judgment 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1 Human Health Evaluation Manual, Part A OERR EPA1540/1-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1. Human Health Evaluation Manual Supplemental Guidance, Standard Default Exposure Factors. lntenm Final OSWER DIrecttie 9285 803, 

EPA, 1992. Dermal Exposure Assessment: Principles and Applications EPM00/&91/0118 The skin surface area presented in this table was dertved by averaging the mean adult male and female values 
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bis(2-Ethylhexyl)phthalate 

Chronic/ 
Subchrontc 

Chronic 
Chronic 
Chronic 
Chronic 
Chronic 

Chronrc 

N/A = Not Appkcabte 
IRIS= Integrated Risk Information System 
RBC= Risk-Based Concentration Table. October, 1997. 

TABLE 5 1 
NON-CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill D (Site 4) 

3 OOE-04 mglkglday 0.95 
7 OOE-02 mglkglday 1 00 
3 OOE-01 mg/kg/day 0.55 
2 ODE-01 mglkglday 0 05 

2 3E-02 mglkglday 100 

l.OE-02 mg/kg/day 1 00 

Oral to Dermal 

I 

Adjusted 

I 

Units 
Adjustment Factor Dermal I 

Primary 
Target 

I RR) I I Organ 
I 

2 SE-04 mg/kg/day 
7 OE-02 mglkglday 
1.7E-01 mglkglday 
1 .OE-02 mg/kg/day 
2.3E-02 mg/kg/day 

l.OE-02 mglkglday 

SKIN 
NOAEL 
NOAEL 
N/A 
NOAEL 

NOAEL 

3 IRIS 
4 IRIS 

1000 IRIS 
N/A RBC: N/A 

2 IRIS 

1001 IRIS 

Dates of RfD: 
Target Organ 
(MMIDDNY) 

1 l/17/97 
1 l/17/97 
11117197 
1 Or7797 

11/17197 

11/17/97 

9198 



TABLE 6.1 
CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill D (Site 4) 

Chemical 
of Potential 

Concern 

Oral Cancer Slope Factor Oral to Dermal 
Adjustment 

Factor 

Adjusted Dermal 
Cancer Slope Factor 

Units Weight of Evidence/ 
Cancer Guideline 

Description 

Source Date 

rsenic 1.5 
arium N/A 
is(2-Ethylhexyl)phthalate 1.4OE-02 
on N/A 
langanese N/A 
hloroform 6.1 E-03 

9.5E-01 
N/A 

5SE-01 
N/A 
N/A 

1 .OE+OO 

1.6E+OO 
N/A 

2.5E-02 
N/A 
N/A 

6.1 E-03 

mglkg-day -1 
N/A 

mglkg-day -1 
N/A 
N/A 

mglkg-day -1 

A IRIS 11 II 7197 
N/A N/A N/A 
C IRIS 1 l/l 7197 

N/A N/A N/A 
N/A N/A N/A 
82 IRIS 11 II 7197 

IRIS = Integrated Risk Information System EPA Group: 
HEAST= Health Effects Assessment Summary Tables A - Human carcinogen 

Bl - Probable human carcinogen - indicates that limited human data are available 
82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

2/20/98 



TABLE 7.2.RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

Si Jullens Creek _ Landfill D (Ske 4) 

Deep Groundwater 

Chemical 

of Potential 

Concern 

bls(Z-Ethylhexyl)phthalate 

Manganese 

Chloroform 

ermal Arsenk 

Barium 

bii(Z-Ethylhexyl)phthalate 

Iron 

Manganese 

Chloroform Chloroform 

L L 
M= Medium SpecWk 

Medium 

EPC 

Value 

0 0049 

0065 

0 005 

12 7 

2 49 

0.009 

4 96303 

6 5E-02 

5 OE-03 

1 3E+Ol 

2.5E+00 

9.OE-03 

Medium 

EPC 

Units 

- 
mgll 

mgn 
mgll 

mgll 

mg/l 

mgll 
- 

mg/l 

wn 
mg/l 

mgll 

mgll 

wn 

4 9E-03 mg/l 

6 5E-02 wJ 

l- 

5 OE-03 m 
1 3E+Ol mu 

2 5&00 m 
9.OE-031 mgll 

4 9E-031 mgn 

6 5E-02 m9n 
5 OE-03 wn 
13E+Oi m9n 

EPC 

Selected 

for Hazard 

Calculation 

M 

M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

Intake 

(Non-Cancer) 

3 IE-04 

4 ZE-03 

3 ZE-04 

a lE-01 

1.6E-01 

5 6E-04 

2.3E-07 

3 OE-06 

4 5E-05 

5 6E-04 

1 lE-04 

7 4E-06 

Intake 

(Non-Cancer) 

Units 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 
mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

R&rence 

Dose 

- 
3.00E.04 

?.OOE-02 

3 OOE-01 

2 OOE-01 

2.3OE-02 

l.OOE-02 

2.9E-04 

7 OE-02 

1 7E-01 

1 OE-02 

2 3E-02 

1 OE-02 

Total 

Reterence 

Dose Units 

- 
mglkglday 

mglkglday 

mg/kg/day 

mg/kg/day 

mglkglday 

mglkglday 
- 
mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

- 
Ird Index ActI 

Reterence 

Concentration 

NIA 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

WA 

All Exposure, 

Reterence 

Concentration 

Units 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

NIA 

N/A 

tes//psthways 

Hazard 

Quotient 

1.OE+00 

5.9E-02 

l.lE-03 

4.1E+OO 

6 9E+OO 
5 8E-02 

7.9E-04 

4.3E-05 

2 7E-04 

5.8E-02 

5 OE-03 

7.4E-04 

7.OE+W 
- 



M= Medium Specfii 

- 
1 
I 

[ - 

Medium 

EPC 

UflltS 

- 
mgn 

wn 
mgn 

wn 

wn 

wn - 
wn 

wn 

wn 

wn 

mgn 

w 

TABLE 7 2 CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

St Juliens Creek - Landfill D (Sne 4) 

lScenarii Timeframe. Current il 

Medium: Deep Groundwater 

Exposure Medmm, Groundwater 

Exposure PoMlt. OttsIte 

Receptor Population: Resident 
ReceMor Aoe’ Child 

bk(2-Ethylhex.yl)phthalate 

bk(2-Ethylheql)phthalate 

Chloroform 

Medium 

EPC 

Value 

0 00435 

0.0673 

0 005 

1091 

2 195 

0.00475 

0 00435 

0 0673 

0 005 

10 91 

2.195 

0 00475 

4.4E-03 mgll 

6 7E-02 wn 

--I-- 

5 OE-03 mg/l 

1 lE+Ol mg/l 

22E+OO mgll 

4 6E-03 1 mg/l 

4.4E-031 mgil 

6 7E-02 mtn 
5 OE-03 mgll 

1 lE+Ol mgll 

2 2E+OO mg/l 

4 BE-03 mg/l 

EPC 

Selected 

for Hazard 

Calculation 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 
M 

Intake 

(Non-Cancer) 

2.6E-04 

4.3E.03 

3.2E.04 

7 OE-01 

1 4E-01 

J.OE-04 

2.OE-07 

3 lE-06 

4 5E-05 

5 OE-04 

l.OE-04 

3.9E-06 

Intake 

(Non-Cancer) 

UMS 

mgikg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 
mg/kg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

Reference 

Dose 

3ooE-04 

7 OOE-02 

3 OOE-01 

2 OOE-01 

2 30E-02 

1 OOE-02 

2.9E-04 

7 OE-02 

1 7E-01 

1 OE-02 

2 3E-02 

l.OE-02 

Total 

mglkglday 

mglkglday 

mg/kg/day 

mglkglday 

mglkglday 
mglkglday 

- 
mglkglday 

mgfiglday 

mglkglday 

mg/kglday 

mglkglday 

mglkglday 

- 
ard Index Au 

N/A N/A 

N/A NIA 

N/A N/A 

NIA N/A 

N/A NIA 

N/A N/A 

N/A N/A 

N/A NIA 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

All Exposure F Ites/Pathways 

Quotient 

9.3E-01 
6.lE-02 

l.lE-03 

3 5E+OO 

6.lE+OO 

3.OE-02 

7.OE-04 

4 4E-05 

2 7E-04 

5 OE-02 

4 4E-03 

3 9E-04 

6.2E+00 
- 



TABLE 7 3 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Jubens Creek - Landfill D (Slte 4) 

Chemical 

Of Potetm 

CCSlCHll 

bts(2-Emyher&Whalate 

b&(2-EthyWexyi)phthalate 

Manganese 

Clk+dOrm 

MdXll 

EPC 

Value 

0.0049 

0065 

0005 

12.7 

249 
0 009 

0 0049 

0.065 

0 005 

127 

249 

0.009 

EPC 
Selected 

for Hazard 

Calculation 

Intake 

(NowCancer) 

1.7E-04 

2 2E-03 
1.7E-04 

4 3E-01 

6 5E-02 

3.lE-04 

1.5E-07 

2 OE-06 

3 IE-05 

3.9E-04 
7 7E-05 

5.OE-06 

Intake 
(NcwZancer) 

Units 

Ws-day ?ETzE- 
7 OOE-02 

3.00E-01 

2.00E-01 

2.30E-02 

1 OOE-02 

=7?Ez= 

7 OOE-02 

1 65E-01 

1 OOE-02 
2 30E-02 

1 OOE-02 

Reference 

Corcenkation 

T 

NIA 

N/A 
N/A 

N/A 

N/A 

=-==K- 

N/A 

N/A 

N/A 

N/A 

N/A 

====zT= 

N/A 
N/A 

N/A 

N/A 

N/A 

===Fr=- 

N/A 

N/A 
N/A 

N/A 

N/A 

netmatmvays 

Hazard 

auosent 

-?!zz== 
3 ZE-02 

5 7E-04 

2 2EtOO 

3 7E+OO 

3.lE-02 

==?zz‘= 
2 9E-05 

1 9E-04 

3.9E.02 

3 4E-03 
5 OE-04 



TABLE 7.3.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
Sl J&ns Creek - LaWfil D (Site 4) 

I 
Medun: Deep Grumdmter 

Ezqmwe MeBum: Groundwater 
F+posue Point: Dlnlte 

Receptor Population. Resident 

Chemical 

01 Potential 
CahWn 

BPJhl 

?k(2-EfbyWeqi)phlhlate 
ml 
Harganese 

3arlun 

x(2-Efhyheql)#timlate 

MedWl 
EPC 

Value 

0.00435 

0.0673 
0.005 

10.91 

2 195 

0.00475 

0.00435 

0.0673 

0 005 

1091 

2 195 

0 00475 

ROti% 

EPC 
Vab.e 

ROUk 

EPC 
Ulyk 

6.7G02 

5 OE-03 

1 lE+Ol w 

2.2E+OO I& 

l.lElOl 

2.2E100 

46E-03 fn@ 

EPC 
selected 

la Hazard 
CCdCulZltiM 

Intake 

(NowCancer) 

1.5E-04 

2.3E-03 

1.7E-04 
3.7E-01 

7.5E-02 
1.6E.04 

-7?z7- 

2.1E-06 

3 IE-05 

3 4E-04 

6 BE-05 

2 6E-06 

Inkke 

(NmCancer) 
unts 

Reference 
Dose 

3.ooE-04 
7.OOE-02 
3.OOE-01 

2 OOE-01 

2.3OE.02 

l.OOE-02 

=?FiEr 

7 OOE-02 

165E-01 

1 OOE-02 

2.30E.02 

t.OOE-02 

Reference 

Cowentratlon 

===m-- 

N/A 

N/A 
N/A 

N/A 

NIA 

--=iE-- 

NIA 

N/A 

N/A 

N/A 

N/A 

Concenbation 

Unlk 

N/A 

N/A 

N/A 

N/A 
N/A 

N/A 

===Fr- 

N/A 
N/A 

N/A 

N/A 

N/A 

Hazard 
cwtient 

-?TTz== 

3.3E-02 
5 7E-04 

19EX)O 

3.3EioO 
1.6E-02 

==TEz- 

3 OE-05 

19E-04 

3 4E-02 

3 OE-03 
2 6E.04 



M= Medium Specfiz 

Medium 

EPC 

Value 

0 0049 

0065 

0.005 
12 7 

2 49 
0.009 

Medium 

EPC 
UllttS 

- 
mgll 

win 
mg/l 

mgn 

wn 
mgll 

TABLE 7 4 RME 

CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek _ Landllll D (Site 4) 

Medium: Deep Groundwater 
Exposure Medium: Groundwater 

Exposure Point: Onslte 

Receptor Population: Constructbn Worker 

Receotor Aoe’ Adult 

Exposure 

Route 

Chemkal 

01 Potential 

Concern 

emlal 
I 
IAnenk 

Barlum 

bk(2-Ethylhexyl)phthalate 
Iroll 

Manganese 

Chloroform 

Route Route 

EPC EPC -L Value UnltS 

M 4 lE-06 

Intake 

(Non-Cancer) 

udts 

Reference 

Dose 

mglkg-day 0000285 
mglkg-day 0.07 
mglkg-day 0.165 
mglkg-day 0 01 
mglkg-day 0.023 
mglkg-day 0.01 

Total i 

Reltrtnct 
Dose Units 

- 
mglkglday 

mw%Vday 
mgikglday 

mglkglday 
mglkglday 

mglkglday 

- 
rd Index Acre 

Reference 

Concentration 

N/A 

N/A 
N/A 

N/A 

N/A 
N/A 

All Exposure f 

Reference 

Concentratbn 
Units 

N/A 

N/A 
N/A 

N/A 

N/A 

N/A 

lcs/Pathways 



TABLE 7 4 CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St Julbns Creek - Landfill D (Site 4) 

Medium: Deep Groundwater 

Exposure Medwm: Groundwater 
Exposure Point. Onsle 

Receptor Population. Construction Worker 
Recentor Aoe Adult 

, -~-r-- 1. --.- 

Exposure 

Route 

Chemkal Medium 

of Potential EPC 

Concern Value 

Medium 
EPC 

UflltS 

Route 

EPC 
Value 

Route 

EPC 
UMS 

EPC 
Selected 

for Hazard 

Calculation 

Intake 

(Non-Cancer) 

Intake 
(Non-Cancer) 

U&S 

Reference 
Dose 

Reference Reference Reference Hazard 
Dose Units Concentratbn Concentratbn Quotient 

Mb 

lermal Arsenic 
Barlum 

b&(2-Ethylhexyl)phthalate 
Iroll 

Manganese 
Chloroform 

0 00435 mg/l 
0 0673 mgll 

0 005 mgll 
10 91 mgll 

2 195 mg/l 
0 00475 mg/l 

4 4E-03 mgll 

6 7E-02 WI 

5.OE-03 WI 
1 1EtOi mg/l 

2 2E+OO mgn 
4 6E-03 mg/l 

i.iE-07 
1.7E-06 

2 5E-05 
2 BE-04 

5 7E-05 
2 2E-06 

mg/kg-day 

mglkg-day 

mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 

0 000265 mg/kg/day N/A N/A 3.9E-04 

0.07 mglkglday N/A N/A 2.5E-05 

0 165 mg/kg/day N/A N/A 1 5E-04 

001 mg/kg/day N/A N/A 2 BE-02 

0.023 mglkglday N/A N/A 2.5E-03 

0 01 mglkglday N/A N/A 2 2E-04 

M- Medium Specfi 

Total Hazard Index Across All Exposure Routes/Pathways 11 3.1E-02 



TABLE 8.2.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill D (Site 4) 

Scenario Timeframe: Current 
dium: Deep Groundwaler 

Exposure Medium: Groundwaler 
Exposure Point: Dffsite 
Receptor Population: Resident 

lgestion 

ermal 

Arsenic 
Barium 
bis(2-Ethylhexyl)phlhalale 
Iron 
Manganese 
Chloroform 
Arsenic 
Barium 
bis(2-Elhylhexyt)phlhalate 
Iron 

Manganese 
Chloroform 

1 - 

Medium 
EPC 

Value 

Medium 
EPC 

Units 

0.005 wfl 
0.065 mgll 
0.005 mgll 
12.700 mgll 

2.490 mg/l 
0.009 mgn 
0.005 mgfl 
0.065 mgll 
0.005 mgfl 
12.700 mgfl 
2.490 mgll 
0.009 mgll 

Route 
EPC 

Value 

4.9E-03 
6.5E-02 
5.OE-03 
1.3EtOl 

2.5EtOO 
9.OE-03 
4.9E-03 
6.5E-02 
5.OE-03 
1.3E+Ol 

2.5EtOO 
9.OE-03 

Route 
EPC 

Units 

wn 
wn 
mgll 
mgll 

mgll 
mgll 
mgll 
mgll 
mgll 
mgll 

mgll 
mgll 

EPC Selected 
for Risk 

Calculation 

M 
M 
M 
M 

M 
M 
M 
M 
M 
M 

M 
M 

Intake 
(Cancer) 

2.7E-05 
3.6E-04 
2.7E-05 
7.OE-02 

1.4E-02 
4.9E-05 
1.9E-08 
2.6E-07 
3.9E-06 
5OE-05 

9.8E-06 
3.6E-08 

Intake 
(Cancer) 

Units 

Cancer Slope I Cancer Slope 
Factor Factor Untts 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkgday 
mg/kg-day 

1.5EtOO 
N/A 

1.4E-02 
N/A 

N/A 
6.lE-03 
15E+OO 

N/A 
1.4E-92 

N/A 

NIA 
6.1E-03 

mglkgday -1 
N/A 

mglkg-day -1 

N/A 

N/A 
mglkg-day -1 

mglkg-day -1 

N/A 
mglkg-day -1 

N/A 

N/A 
mglkg-day -1 

Total Ri &cross All Exposure Routes/Pathways 

- 
Cancer 
Risk 

4.OE-05 
N/A 

3.8E-07 
NIA 

N/A 
3.OE-07 
2.9E-08 

N/A 
5.4E-98 

N/A 

N/A 
2.2E-10 

4.1E-05 



TABLE 8.2.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill D (Site 4) 

Scenario Timeframe: Current 
ium: Deep Groundwater 

Exposure Medium: Groundwater 
Exposure Point: Dffsite 
Receptor Population: Resident 
Receptor Age: Child II 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

rgestion 

ermal 

I 
IArsenic 
Barium 
bis(2-Ethylhexyl)phthalate 
Iron 

Manganese 
Chloroform 
Arsenic 
Barium 
bis(2-Ethylhexyl)phthalate 
Iron 

Manganese 
Chloroform 

Medium 
EPC 

Units 

0.004 mgll 
0.067 mgll 
0.005 mgll 
10.910 mgll 

2.195 mgll 
0.005 mgll 
0.004 mgll 
0.067 wn 
0.005 mgll 
10.910 mgll 

2.195 mgll 
0.005 mgll 

Route 
EPC 

Value 

4.4E-03 
6.7E-02 
S.OE-03 
l.lE+Ol 

2.2E+OO 
4.8E-03 
4.4E-03 
6.7E-02 
5.OE-03 
l.lE+Ol 

2.2E+OO 
4.8E-03 

Route 
EPC 

Units 

mgll 
mgll 
mgll 
mglt 

mglt 
mgll 
wn 
mgll 
wn 
mgll 

mgll 
mgll 

EPC Selected 
for Risk 

Calculation 

M 
M 
M 
M 

M 
M 
M 
M 
M 
M 

M 
M 

Intake 
(Cancer) 

2.4E-05 
3.?E-04 
2.7E-05 
6.OE-02 

1.2E-02 
2.6E-05 
I .7E-08 
2.7E-07 
3,9E-06 
4.3E-05 

8.7E-06 
1.9E-08 

Intake 
(Cancer) 

Units 

w&t-W 
mglkg-day 
mglkg-day 
mglkgday 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 

Total Ri! 

Cancer Slope 
Factor 

1.5E+OO 
N/A 

1.4E-02 
NIA 

N/A 
6.1E-03 
15E+OO 

NIA 
1.4E-02 

N/A 

N/A 
6.lE-03 

brass All Expos 

malkg-day -11 3.6E-05 
-NlA 

mglkg-day 
NIA 

N/A 
-1 3.8E-07 

N/A 

NIA 
-1 1.6E-07 
-1 2.6E-08 

NIA 
-1 5.4E-08 

N/A 

N/A 
-1 l.lE-10 

NIA 

walkg-dw 
mglkg-day 

NIA 
mglkg-day 

NIA 

N/A 
mglkg-day 



TABLE 0.3.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek - Landfill D (Site 4) 

Receptor Population: Resident 

igestion 

rermal 

Arsenic 
Barium 
bis(2-Ethylhexyl)phthalate 
Iron 

Manganese 

Chloroform 
Arsenic 
Barium 
bis(2-Ethylhexyl)phthalate 
Iron 

Chloroform 

Medium Medium -I- EPC EPC 

Value Untts 

o.oosl 
0 065 

0.005 
12 700 

2 490 
0.009 

0.005 
0 065 
0 005 

12.700 

2 490 
0 009 

mgll 

mgn 
mglt 

mgll 

mgll 
mgll 

mgn 

m3n 
mgn 
mg/l 

mgll 
mgll 

Route Route 
EPC EPC 

Value Units 

0.005 mgll 
0.065 mgll 
0 005 mgll 

12 700 mgll 

2.490 wn 
0 009 mgll 
0.005 mgll 
0.065 mg/l 

0.005 mgll 
12.700 mgll 

2.490 mgll 
0.009 mgll 

EPC Selected 
for Risk 

Calculation 

M 
M 
M 
M 

M 
M 
M 

M 
M 
M 

M 
M 

Intake 
(Cancer) 

5.8E-05 
7.6E-04 

5 SE-05 
15E-01 

2 9E-02 
l.lE-04 

5 2E-08 
6 9E-07 
1 .OE-05 

1.4E-04 

2 7E-05 
1 7E-06 

Intake 
(Cancer) 

Units 

mglkgday 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 

Total Ri 

Cancer Slope Cancer Slope 
Factor Factor Units 

15 
N/A 

0.014 
N/A 

N/A 
0.0061 

1.5 
N/A 

0.014 
NIA 

N/A 
6 1 E-03 

mglkg-day -1 
N/A 

mglkg-day -1 
N/A 

N/A 

mglkg-day -1 

mglkgday -1 
N/A 

mglkg-day -1 
N/A 

N/A 
mglkg-day -1 

Across All Expo a Routes/Pathways 

Cancer 
Risk 

8 6E-05 
N/A 

8 2E-07 

N/A 

N/A 
6 4E-07 
7.8E-08 

NIA 
1.5E-07 

N/A 

N/A 
1 .OE-08 

0 BE-05 



TABLE 6.3.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill D (Sate 4) 

Scenario Timeframe: Current 
Medium: Deep Groundwater 

Exposure Medium: Groundwater 
Exposure Point: ORsite 
Receptor Population: Resident 
Receptor Age: Adutt 

&.tion 

ermal 

Arsenic 

Barium 
bis(2-Ethylhexyl)phthalate 
Iron 

Manganese 
Chloroform 
Arsenic 
Barium 

bis(2-Ethylhexyhphthalate 

iron 

Manganese 
hloroform 

~ . 

Medium 
EPC 

Value 

Medrum 
EPC 

Units 

I 
0 0041 

0.067 
0 005 

10.910 

2 195 
0.005 
0 004 

0 067 
0.005 

10.910 

2 195 
0.005 

mgll 

wn 
mg/l 
mgll 

mgn 
mgn 

mgfl 
mgfl 
mgll 

mgn 

mgll 

wn 

Route 
EPC 

Value 

Route EPC Selected 
EPC for Risk 

Units Calculation 

0 004 mgll 
0.067 mg/l 
0 005 mgll 

10.910 mgll 

2.195 mgll 

0 005 mgll 
0 004 mgll 
0 067 mgll 
0 005 mgll 

10.910 mgll 

2.195 mgll 
0 005 mgll 

M 
M 
M 
M 

M 
M 

M 

M 
M 

M 

M 

M 

Intake 
(Cancer) 

5 IE-05 
7 9E-04 
59E-05 
1 3E-01 

2 6E-02 
5 6E-05 

4 6E-06 

7.2E-07 
1 OE-05 

1 2E-04 

2.3E-05 
9.OE-07 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 

mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 
mglkg-day 

1.5 

N/A 
0.014 

N/A 

N/A 
0 0061 

15 
N/A 

0.014 

N/A 

N/A 
6 1 E-03 

mglkg-day -1 
N/A 

mglkg-day -1 
NIA 

N/A 

mglkg-day -1 

mg/kg-day -1 
N/A 

mglkg-day -1 

N/A 

N/A 

mglkg-day -1 

Total Ri! Across All Exposure Routes/Pathways 

Cancer Slope I Cancer Slope 
Factor Factor Units 

- 
Cancer 

Risk 

7.7E-05 
N/A 

8.2E-07 
N/A 

N/A 
3.4E-07 

7.OE-06 

N/A 

1.5E-07 
N/A 

N/A 
5.5E-09 

7.6E-05 



TABLE 8.4.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill D (Site 4) 

Scenario Timeframe: Future 
dium: Deep Groundwater 

Exposure Medium: Groundwaler 
Exposure Point: Onsite 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Chemical 
of Potential 

Concern 

bis(2-Ethylhexyl)phthalate 

Chloroform 

Medium 
EPC 

Value 

Medium 
EPC 

Units 

0.005 mgll 
0.065 wn 
0.005 mg/l 
12.700 mgll 
2.195 mgll 
0.005 mgll 0.005 wn 

EPC Selected 
for Risk 

Calculation 

Intake 
(Cancer) 

3.2E-09 
4.3E08 
6.5E-07 
8.3E-06 

1.4E-06 
5.6E-08 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mglkg-day 

Total Rk 

6.1E-03 mglkg-day -1 

I 
Across All Exposure Routes/Pathways 

Cancer 
Risk 

4.8E-09 
N/A 

Q.OE-09 
N/A 

N/A 
3.4E-10 

1.4E-08 



~ 

Receptor Population: Construction Worker 

Exposure 
Route 

Chemical Medium Medium Route Route EPC Selected 
of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation 

I 
ermal IArsenic 

Barium 
bis(2-Ethylhexyl)phthalate 
Iron 

Manganese 
Chloroform 

Intake Intake 
(Cancer) 

Units 

Cancer Slope Cancer Slope 
Factor Factor Units 

0.004 wn 0.004 mgll M 2.9E-09 mglkg-day 1 .fX+OO mglkg-day 
0.067 wn 0.067 wn M 4.4E-08 mglkg-day N/A N/A 
0.005 mgll 0.005 mgll M 65E-07 mglkg-day 1.4E-02 mglkg-day 
10.910 wn 10.910 mgll M 7.2E-06 mglkg-day N/A N/A 
2.195 wn 2.195 wn M 1.4E-06 wtkdav N/A N/A 
0.005 mgll 0.005 mgll M 5.6E-08 mglkg-day 6.lE-03 mglkg-day 

TABLE 8.4.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill D (Site 4) 

Total Ris Across All Exposure Routes/Pathways 

Cancer 
Risk 

4.3E-09 
N/A 

Q.OE-09 
N/A 
N/A 

3.4E-10 

1.4E-08 



Site 4 

Shallow Groundwater Future 



TABLE 2.2 
OCCURRENCE, DISTRIBWION AND SELECTION OF CHEMICALS OF POTENML CONCERN 

Sl JI*em Creek - LacdM D (sits 4) 

Z/21/98 



TABLE 3.2 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

St. Juliens Creek - Landfill D (Site 4) 

Chemical 

of c Potential 

Concern 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Iron 

Manganese 

Nickel 

Silver 

Vanadwm 

bis(2-Ethyihexyl)phthalate 

Scenario Timeframe: CurrentJFuture 
Medium: Deep Groundwater 
Exposure Medium: Groundwater 
Exposure Point Offsite 

Units Arithmetic 

Mean 

- - 
ugll 5623.00 

w 6.55 

ugn 209.18 

ugn 0.93 

ugn 1.48 

ugll 1775 

ug/l 14976.50 

ug/1 1071.58 

w 26 73 

ugn 68 03 

ugn 1330 

w 6.33 
- - 

95% UCL of 

Normal 

Data 

Maximum 

Detected 

concentration 

N/A 28000 

N/A 14.4 

N/A 488 

N/A 33 

N/A 61 

N/A 478 

N/A 40400 

N/A 3180 

N/A 110 

N/A 400 

N/A 559 

N/A 13 

Maximum 

Qualifier 

EPC 

Units 

mgll 

mgll 

mgll 

mgll 

mgll 

mgll 

mgll 

mgn 

mgn 

mg/l 

mg/l 

mgll 

Reasonable Maximum Exposure 

Medium 1 Medium 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-l); Mean of Log-transformed Data (Mean-T); 
Mean of Normal Data (Mean-N) 

Medium 

EPC 

Rationale 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

- 

T Central Tendency 

Medium 

EPC 

Rationale 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(11 

(1) 

(1) 

0) 

(1) 

(I) As stated in the Risk Assessment Assumpbons Document presented in Appendix F of this report, exposure point concentrations for this medla will consist of the mwimum detected concentration end the arithmetic meen 
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TABLE 4.1 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Julien’s Creek - Landfill D (Site 4) . 

Scenario Timeframe: Future 

Medium: Shallow Groundwater 

Exposure Medium: Groundwater 

Exposure Point. Onsite 

Receptor Population: Groundskeeper 

Exposure Route Parameter Parameter Definition Unik RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Dermal cw Chemical Concentration in Water wn See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

SA Skin Surface Area cm’ 5,300 EPA, 1992 5,300 EPA, 1992 CWXSAXPCXETXEFXEDXCFXIWWXI/AT 

PC Permeability Constant cmlhr Chemical Specific EPA, 1992 Chemical Spectflc EPA, 1969 

ET Exposure Time hours 1 VADEQ. 1997 1 VADEQ, 1997 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 25 EPA, 1991 25 EPA, 1991 

CF Volumetric Conversion Factor for Water I/cm’ 0.001 EPA, 1969 0.001 EPA, 1969 

BW Body Weight kg 70 EPA, IS91 70 EPA, 1091 

AT-C Averaging Time - Cancer days 25,550 EPA, 1969 25,550 EPA, 1969 

AT-N Averaging Tune - Non-Cancer days 9,125 EPA, 1969 9,125 EPA, 1969 

Sources: 

EPA, 1969: Risk Assessment Gusdance for Superfund. Vol. 1. Human Health Evaluation Manual, Part A OERR EPA/540/i-69/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual Supplemental Guidance, Standard Default Exposure Factors Interim Final OSWER Directive 9265.6-03. 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPAIM)OIB-QlMllB. The skin surface area presented in this table was derived for head. hands, forearms, and lower legs. 

VADEQ. 1997: Value provided by Pat McMurray, Virginia Department of Environmental Quality, during St Juliens Creek risk assessment assumptions conference call on November 20. 1997. 
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Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmrum 

Chromium 

bis(2-Ethylhexyl)phthalate 

Chronic/ Oral RfD Oral Rfi) 
Subchronic Value Unrts 

Chronic 
Chronic 
Chronic 
Chronic 
Chronrc 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronrc 

1 OE+OO mg/kg/day 
3.OE-04 mg/kg/day 
7.OE-02 mglkglday 
5.OE03 mglkglday 
5 OE-04 mglkglday 

5 OE-03 mglkglday 

3.OE-01 mgikglday 

2 3E-02 mg/kg/day 

2.OE-02 mglkglday 

5 OE-03 mgkglday 

7 OE-03 mg/kg/day 

2 OE-01 mglkglday 

N/A = Not Applicable 
IRIS: Integrated Risk Information System 
HEAST= Heatth Effects Assessment Summary Tables 
RBC: Risk-Based Concentration Table October, 1997 

TABLE 5 2 
NON-CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill D (Site 4) 

Oral to Dermal 
Adjustment Factor 

Adjusted 
Dermal 

I RfD 
I I 

Organ 

0.270 
0 950 
1 000 
0010 
0 050 

0010 

0 050 

1000 

0 100 

N/A 

0 020 

0 550 

2.7E-01 mg/kg/day 
2.9E-04 mglkglday 
7.OE-02 mg/kg/day 
5 OE-05 mg/kg/day 
2.5E-05 mglkglday 

5.OE05 mglkglday 

1.5E-02 mglkglday 

2 3E-02 mg/kg/day 

2 OE-03 mglkglday 

N/A mglkglday 

1 4E-04 mg/kg/day 

1.1 E-01 mg/kg/day 

NOAEL 
SKIN 
NOAEL 
NOAEL 
NOAEL 

NOAEL 

N/A 

NOAEL 

NOAEL 

SKIN 

NOAEL 

NOAEL 

100 NCEA 
3 IRIS 
4 IRIS 

101 IRIS 
11 IRIS 

505 IRIS 

N/A RBC.NIA 

2 IRIS 

10 IRIS 

4 IRIS 

100 HEAST 

1001 IRIS 

Dates of RfD 
Target Organ 
(MMAJD/W) 

a/26/96 
lfl17197 
1 l/17/97 
11/17197 
1 l/17/97 

02!09/96 

10/00/97 

11117197 

1 l/17/97 

11/17/97 

07/00/97 

11117197 

3198 



Aluminum N/A 
Arsenic 16E+OO 
Barium N/A 
Beryllium 4.3E+OO 
Cadmium N/A 
Chromium N/A 
Iron N/A 
Manganese N/A 
Nickel N/A 
Silver N/A 
Vanadium N/A 
bis(2-Ethylhexyl)phthalate 1.4E-02 

Oral Cancer Slope Factor 

TABLE 6.2 
CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill D (Site 4) 

Oral to Dermal 
Adjustment 

Factor 

N/A 
0.95 
N/A 
0.01 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
0.55 

Adjusted Dermal 
Cancer Slope Factor 

N/A 
1.6E+OO 

N/A 
4.3E+02 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

2.5E-02 

IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 

EPA Group: 
A - Human carcinogen 
Bl - Probable human carcinogen - indicates that limited human data are available 
82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

Units 

N/A 
mg/kgday -1 

N/A 
mg/kg-day -1 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

mglkg-day -1 

Weight of Evidence/ 
Cancer Guideline 

Description 

N/A 
A 

N/A 
82 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
C 

Source 

N/A 
.lRIS 
N/A 
IRIS 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
IRIS 

Date 
(MMIDDPIY) 

N/A 
11 II 7197 

N/A 
11/17/97 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

11 Ii 7197 
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TABLE 7.1 RME 

CALCULATlON OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 

St. Juliens Creek _ Landfill D (Site 4) 

IScenarb Timeframe: Future I 

Exposure 

Route 

Chemkal 

at Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Untts 

EPC 

Selected 

for Hazard 

Calculation 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose 

Reterence Reference Reference Hazard 

Dose Units Concentratbn Concentratbn Quotknt 

Units 

xmal Aluminum 

Arsenk 

Barium 

Serylhum 

Cadmrum 

Chromium 

iron 

Manganese 

NLkel 

Sliver 

Vanadium 

bs(2-Emylhexyl)phthalate 

za 000 

0014 

0 488 

0 003 

0 006 

0 048 

40 400 

3 180 

0 110 

0 400 

0 056 

0013 

mg/l 

mfl 

m 

mg/l 

mgll 

mg/l 

m9n 

m9fl 

mgn 

mgll 

mg/l 

mgll 

28 000 

0 014 

0 488 

0 003 

0 006 

0 048 

40 400 

3 180 

0 110 

0 400 

0 056 

0013 

mgll 

WI 

mgll 

mgll 

mg/l 

wn 

mgn 

mg/l 

mg/l 

mg/l 

mg/l 

mgll 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

I.4 

7.3B04 

3 7E-07 

1.3E-05 

8 6E-08 

1 6E-07 

1 ZE-06 

1 OE-03 

6 ZE-05 

2 9E-06 

1 OE-05 

1 4E-06 

6 6E-05 

mg/kg-day 

mg/kg-day 

mg/kg-day 

n&l/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

2 7E-01 

2 9E-04 

7 OE-02 

5OE-05 

2 5E-05 

5 OE-05 

15E-02 

2 3E-02 

2 OE-03 

N/A 

1 4E-04 

1 lE-01 

mg/kg/day 

mg/kg/day 

mglkglday 

mglkglday 

mg/kg/day 

mg/kg/day 

mgikglday 

mg/kg/day 

mglkglday 

WkeJW 

mglkglday 

mg/kg/day 

N/A N/A 2.7E-03 

NIA N/A 1 JE-03 

NIA N/A 1 BE-04 

NIA N/A 1 7E-03 

N/A N/A 6.3E-03 

N/A N/A 2.5E.02 

NiA N/A 1 .OE-02 

N/A N/A 3 GE-03 

NIA N/A 1 4E-03 

N/A N/A N/A 

N/A N/A l.OE-02 

NIA N/A 6 OE-04 



M= Medium Specnk 

Medium 

EPC 

Ullits 

- 
wn 

msn 

wfl 
mgll 

mgfl 

mgn 

wn 

mu 

mgn 
mgll 

mg/l 

mgn 

TABLE 7 1 CT 

CALCUiATlON OF NON-CANCER HAZARDS 

CENTRAL lENDENClES 

St Juliens Creek - Landfill D (Site 4) 

IScenario Timeframe: Future 

R 
Medium: Shallow Groundwater 

Exposure Medium: Groundwdter 

Exposure Point Onsite 

Receptor Populatbn. Groundskeeper 

Receptor Age: Aduil 

ermal Aluminum 

Arsenk 

Barlum 

Beryllium 

Cadmium 

Chromium 

Iron 

Manganese 

Nkkel 

Silver 

Vanadwm 

bls(Z-Ethylhexyl)phthalate 

Medium 

EPC 

Value 

5 623 

0007 

0 209 

0 001 

0 001 

0016 

14 977 

1 072 

0 027 

0 06.3 

0 013 

0.006 

0.007 

0.209 

0001 

0001 

0.016 

14.977 

1.072 

0.027 

0066 

0013 

0 006 

mgil 

mgll 

wn 
mgll 

mgll 

mgll 

mgll 

mg/l 

mgfl 

wfl 

wn 

EPC 

Selected 

for Hazard 

Calculatbn 

Intake 

(Non-Cancer) 

1.5E-04 

1.7E-07 

5.4C06 

2.4E-06 

3.6E-06 

4.6807 

3.9804 

2.6E-05 

6.9E-07 

1.6E-06 

3.4E-07 

3 2E-05 

Intake 

(Non-Cancer) 

UWtS 

Dose 

mglkg-day 2.7E-01 

mglkg-day 2.9E-04 
mglkg-day 7 OE-02 

mglkg-day 5 OE-05 

mglkg-day 2 5E-05 

mg/kg-day 5 OE-05 

mglkg-day 1.5E-02 

mg/kg-day 2 3E-02 

mglkg-day 2 OE-03 

mglkg-day N/A 

mg/kg-day 1 4E-04 

mglkg-day l.lE-01 

Total 

Reference Reference 

Dose Units Conctntratbn 

mglkglday 

mg/kg/day 

mglkglday 

mglkglday 

mg/kglday 

mg/kg/day 

mgikglday 

mglkglday 

mglkglday 

mgikg/day 

NIA N/A 

NIA N/A 

N/A NIA 

N/A N/A 

N/A N/A 

NIA N/A 

N/A N/A 

N/A N/A 

N/A N/A 

NIA N/A 

WA N/A 

N/A N/A 

- 
ird Index Acn All Exposure F 

Reference 

Concentratbn 

UMS 

It&Pathways 

Hazard 

Quotknt 

5.4E-04 

6.OE-04 

7.7E-05 

4 BE-04 

ME-03 

9.2E.03 

2.6G02 

l .ZE-03 

3.5E.04 

NIA 

2 5E-03 

2.9B04 

4.3802 
- 



Exposure 
Route 

TABLE 6.1 RME 

CALCULATION OF CANCER RISKS 
REASONABLE MAXIMUM EXPOSURE 

St. Juliens Creek - Landfill D (Site 4) 

Medium: Shallow Groundwater 
Exposure Medium, Groundwater 
Exposure Point. Onsite 
Receptor Population. Groundskeeper 
Recentor Ann. 

Chemical 
of Potential 

Concern 

ermal 
1 

IAluminum 
Arsenic 
Barium 
Beryllium 

Cadmium 

Chromium 
Iron 

Manganese 
Nickel 
Silver 
Vanadium 
bis(2-Ethylhexyl)phthalate 

M= Medium Specific 

Medium 
EPC 

Value 

Medtum 

EPC 

Units 

Route 
EPC 

Value 

20 000 mgll 26 000 

0.014 mgll 0.014 

0.486 mgll 0 400 

0 003 mgll 0 003 

0.006 mg/l 0 006 

0 046 mgn 0.048 

40.400 mgll 40.400 

3.160 wn 3.160 

0.110 mgll 0110 

0.400 mg/l 0 400 

0.056 mgll 0.056 

0.013 mgfl 0013 

Route 
EPC 

Units 

mgfl 
mgll 

mgfl 
mgll 

m@ 
mgll 

mgn 
mgll 

mgn 
wfl 
mgll 

mgn 

EPC Selected 
for Risk 

Calculation 

M 

M 
M 
M 

M 
M 

M 
M 
M 
M 

M 
M 

Intake 
(Cancer) 

2 6E-04 
1 3E-07 

4 5E-06 
3 1E-08 

5 6E-06 
4 4E-07 
3.7E-04 

2 9E-05 
1 OE-06 
3.7E-06 
5.2E-07 

2.4E-05 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 

mglkg-day 
mg/kg-day 
mglkg-day 

mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 

Total R 

Cancer Slope 
Factor 

N/A 
1.6E+00 

N/A 

4 3tzt02 
N/A 
N/A 

N/A 

N/A 
N/A 
N/A 

N/A 
2 5E-02 

Across All Expo! 

Cancer Slope 
Factor Units 

N/A N/A 
mglkg-day -1 2.1E-07 

NIA N/A 
mglkg-day -1 1 3E-05 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

N/A N/A 
N/A N/A 

mglkg-day -1 6.OE-07 

a Routes/Pathways 

Cancer 
Risk 

1.4E-05 



TABLE 8.1.CT 

CALCULATION OF CANCER RISKS 
CENTRAL TENDENCIES 

St Juliens Creek - Landfill D (Site 4) 

~ 

Receptor Population: Groundskeeper 

ermal Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 

Iron 
Manganese 
Nickel 
Silver 
Vanadium 
bis(2-Ethylhexyl)phthalate 

M= Medium Specific 

Medium Medium 

EPC EPC 

Value Units 

Route 
EPC 

Value 

5.623 mgn 5.623 
0.007 wfl 0 007 

0.209 mgll 0.209 

0 001 m3n 0 001 
0 001 mgll 0.001 

0.018 mgfl 0.018 

14.977 wn 14.977 

1.072 mgll 1.072 

0.027 mgll 0 027 

0.068 mgll 0.068 

0.013 mgn 0.013 
0.006 mgn 0 008 

Route 
EPC 

Units 

wfl 
mgll 
mgll 

mglt 
mglt 
mgll 
mgll 

mgll 
mgll 
mgll 

mgn 
mgll 

EPC Selected 
for Risk 

Calculation 

M 

M 
M 
M 
M 

M 
M 
M 

M 
M 
M 

M 

Intake 
(Cancer) 

5 2E-05 
6.1E-08 
1 9E-06 
8 6E-09 

1.4E-08 
1.6E-07 
1 4E-04 
9 9E-06 

2.5E-07 
6.3E-07 
1 2E-07 

1.2E-05 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mgikg-day 
mglkg-day 
mglkg--day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

Total Ri 

Cancer Slope 
Factor 

N/A 
I .6E+00 

N/A 
4.3E+02 

N/A 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 

2.5E-02 

Across All Expot 

Cancer Slope 
Factor Units 

N/A 
mglkg-day -1 

N/A 
mglkg-day -1 

N/A 
N/A 

N/A 
N/A 
N/A 

N/A 

N/A 
mglkg-day -1 

‘e Routes/Pathways 

Cancer 
Risk 

N/A 
9.6E-08 

N/A 
3.7E-06 

N/A 
N/A 

N/A 
N/A 

N/A 
N/A 
N/A 

2.9E-07 

4.1E-06 



Site 4 

Surface Soil Current/Future 
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TABLE 3.3 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

Saint Juliens Creek - Landfill D (Site 4) 

Chemical 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Dieldnn 

Iron 

Manganese 

Nickel 

Vanadium 

Wko 
wlkg 
Wkg 
mgfb 
mob 
mm 
moMJ 

Arithmetic 95% UCL of Maximum Maximum EPC 
Mean Normal Detected Qualifier Units 

Data Concentration I 
7 62 1090 @kg 

42757 73 1400 00 J molkg 
40687 58 870 00 J molkg 

21923 29 1900 00 J molko 

1 41 1 10 molko 

94 67 72 00 J Wkg 
24405 55 29500 00 moka 

248 32 352 00 mglko 

107100 546 00 mglkg 

227 35 354 00 w/k0 

I I I 

Reasonable Maximum Exposure 

Medium Medium 
EPC EPC 
Value Stabsbc 

7 62 95 UCL 

1 40 Max 
0 87 Max 
1 90 Max 
1 10 Max 

0 07 Max 
24405 55 95 UCL 

248 32 95 UCL 

546 00 Max 
227 35 95 UCL 

Medium 
EPC 

Rationale 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

Central Tendency 

Medium 
EPC 

Rationale 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

Statistics Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N), 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 
Mean of Normal Data (Mean-N). 

(1) As stated in the Risk Assessment Assumption Document, which is included as Appendrx F. the lower of the maximum detected concentration and 95% UCL of the mean is used as the exposure point concentration for surface soil 
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Scenario Timeframe: Current 

Medium. Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point. Onsite 

Receptor Population: Trespasser 

\ : 
/ 

TABLE 4.5 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Juliens Creek - Landfill D (Site 4) 

fxposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical Concentration in Soil Wkg See Table 3 See Table 3 See Table 3 See Table 3 Chronrc Daily Intake (CDI) (mglkg-day)= 

IR-S Ingestton Rate of Soil mglday 200 EPA, 1991 200 EPA, 1991 CSxIRxEFxEDxCF1x1/BWx1/AT 

EF Exposure Frequency days/year 52 1 hour per week 52 1 hour per week 

ED Exposure Duratton years 6 EPA, 1991 6 EPA, 1991 

CFl Conversion Factor k&w 1 .OOE-06 NA 1 .OOE-06 NA 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1989 2,190 EPA, 1989 

Dermal cs Chemical Concentration in Soil w&i See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

CFl Conversion Factor Wmg 1 .OOE-06 NA 1 .OOE-06 NA CSxCFlxSAxAFxABxEFxEDx1/BWx1/P 

SA Skin Surface Area Available for Contact cm* 2,650 EPA, 1992 2,650 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 52 EPA, 1991 52 EPA, 1991 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1989 2,l so EPA, 1989 

Sources: 

EPA, 1989: Rusk Assessment Guidance for Super-fund Vol I’ Human Health Evaluation Manual, Part A OERR. EPA/540/i-891002 

tPA, IYYl: KISK ASSeSStIIent GUiCianCe iOr SUpetiUnd. vol. 1: HUtIIan iieaiih EVaiUatiOn Mamai - SUppiementai &IiCianCe, Standard Defauit EXpOSUre FaCtOrS interlm FInal. OSWEK Dlrectlve 9285 6-03, 

EPA, 1992. Dermal Exposure Assessment: Principles and Applications EPA/60018-911011B. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region ill, EPAf903.K-95-003 



TABLE 4.8 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Julien’s Creek - Landfill D (Site 4) 

2posure Route 

Ingestion 

Dermal 

Scenario Timeframe: Current 

Medium: Surface So11 

Exposure Medrum: Surface So11 

Exposure Point: Onsite 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

1 

cs Chemical Concentration in Sediment 

IRS Ingestion Rate of Sediment 

EF Exposure Frequency 

ED Exposure Duration 

CFl Conversion Factor 

BW Body Weight 

AT-C Averaging Time - Cancer 

AT-N Averaging Time - Non-Cancer 

cs Chemical Concentration in Sediment 

CFI Conversion Factor 

SA Skin Surface Area Available for Contact 

AF Soil to Skin Adherence Factor 

AB Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Werght 

AT-C Averaging Time _ Cancer 

AT-N Averaging Time - Non-Cancer 

Units RME 
Value 

mg/kQ See Table 3 

mg/day 100 

days/year 52 

years 11 

Ww l ,OOE-06 

kg 45 

days 25.550 

days 4.015 

w&a See Table 3 

WmQ 1 .OOE-06 

cm’ 3,380 

mg/cm* 1 

unitless chemical-specific 

days/year 52 

years 11 

ks 45 

days 25,550 

days 4,015 

RME 

Rationale/ 
Reference 

See Table 3 

EPA, 1991 

1 hour per week 

EPA, 1991 

NA 

EPA, 1995b 

EPA, 1989 

EPA, 1989 

See Table 3 

NA 

EPA, 1995b 

EPA, 1992 

EPA, 1995a 

1 hour per week 

EPA, 1991 

EPA, 1995b 

EPA, 1989 

EPA, 1989 

EPA, 1989: Risk Assessment Guidance for Superfund Vol. 1: Human Health Evaluation Manual, Part A OERR EPA/540/i-89/062 

CT 

Value 

See Table 3 

100 

52 

11 

1 OOE-06 

45 

25.550 

4,015 

See Table 3 

1 .OOE-06 

3,380 

1 

chemical-specific 

52 

11 

45 

25,550 

4,015 

CT Intake Equation/ 

Rationale/ Model Name 
Reference 

See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

EPA, 1991 CSxIRxEFxEDxCF1xl/BWxI/AT 

1 hour per week 

EPA, 1991 

NA 

EPA, 1995b 

EPA, 1989 

EPA, 1989 

See Table 3 Chronic Daily Intake (CD8 (mg/kg-day)= 

NA CSxCFlxSAxAFxABxEFxEDxl/BWxl/AT 

EPA, 1995b 

EPA, 1992 

EPA, 1995a 

1 hour per week 

EPA, 1991 

EPA, 1995b 

EPA, 1989 

EPA, 1989 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors Interim Final. OSWER Directive 9285 6.03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications EPA1800/8-9110118 

EPA, 1995a: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region ill, EPA/903-K-95-003 

EPA, 1995b: Exposure Factors Handbook (Review Draft). EPA/6OO/P-95/002A. The skin surface area presented in this table includes hands, forearms, lower legs, neck and head (25% of total surface area) 

and was derived by averaging the mean (7 to 17 years) male and female values 
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TABLE 4.7 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St Juliens Creek - Landfill D (Site 4) 

Scenario Timeframe. Current 

Medium. Surface Soil 

Exposure Medrum. Surface Soli 

Exposure Point Onsite 

Receptor Population, Trespasser 

Recc=ntnr Ama Ad Iit 

ixposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

ingestion cs Chemical Concentration in So11 wlkg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

IRS Ingestron Rate of Soil mglday 100 EPA, 1991 100 EPA, 1991 CSxIRxEFxEDxCF1xl/BWxl/AT 

EF Exposure Frequency days/year 52 1 hour per week 52 1 hour per week 

ED Exposure Duration years 24 EPA, 1991 24 EPA, 1991 

CFI Conversion Factor Wmg 1 .OOE-06 NA 1 OOE-06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8,780 EPA, 1989 8,760 EPA, 1989 

Dermal cs Chemical Concentration in So11 mglkg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mgkg-day)= 

CFI Conversion Factor Ww 1 .OOE-06 NA 1 OOE-06 NA CSxCF1xSAxAFxABxEFxEDxl/BWxl/AT 

SA Skin Surface Area Available for Contact cm’ 5,800 EPA, 1992 5,800 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 52 1 hour per week 52 1 hour per week 

ED Exposure Duration years 24 EPA, 1991 24 EPA, 1991 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 6,760 EPA, 1969 

Sources: 

EPA, 1989. Risk Assessment Guidance for Superfund Vol 1’ Human Health Evaluation Manual, Part A OERR. EPA/540/i-89/002 

EPA, 1991: Risk Assessment Guidance for Super-fund voi. i: Human Heattth Evaiuation Manuai - Supplemeniai Guidance, Siandard Deiault Exposure Factors Interim Flnal OSWER Drrectrve 9265.6-03, 

EPA, 1992: Denal Exposure Assessment. Principles and Applications. EPA1600/8-91/01 IB. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA/903-K-95-003 
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Scenario Timeframe. Future 

Medium: Surface Soil 

Exposure Medium. Surface So11 

Exposure Point: Onsite 

Receptor Population: Resident 

:xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemical Concentration in Soil mgh See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily intake (CDI) (mglkg-day)= 

IRS lngestion Rate of Soil mglday 200 EPA, 1991 200 EPA, 1991 CSxIRxEFxEDxCF1x1IBWx1IAT 

EF Exposure Frequency days/year 350 EPA, 1991 350 1 hour per week 

ED Exposure Duratron years 6 EPA, 1991 6 EPA, 1991 

CFl Conversion Factor k&w l.OOE-06 NA 1 .OOE-06 NA 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time _ Non-Cancer days 2,190 EPA, 1989 2,190 EPA, 1989 

Dermal CS Chemical Concentration in Soil mgW See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

CFI Conversion Factor Ww 1 .OOE-06 NA 1 .OOE-06 NA CSxCF1xSAxAFxABxEFxEDx1/BWx1/Al 

SA Skin Surface Area Available for Contact cm’ 2,650 EPA, 1992 2,650 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 350 EPA, 1991 350 EPA, 1991 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Trme - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1969 2,190 EPA, 1989 

Sources: 

EPA, 1989, Risk Assessment Guidance for Superfund Vol 1: Human Health Evaluation Manual, Part A OERR EPA/540/i-691002 

EPA, 1991: Risk Assessment Guidance for Superfund Vol. 1: Human Health Evaluation Manual _ Supplemental Guidance, Standard Default Exposure Factors Interim Final OSWER Directive 9285 6-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPAJ600/8-91/011B. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA/903-K-95-003. 

"I 7198 



TABLE 4.9 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Juliens Creek - Landtill D (Site 4) 

Scenario Timeframe. Future 

Medium: Surface Soil 

Exposure Medium’ Surface Soil 

Exposure Point: Onsrte 

Receptor Population: Restdent 

AC-SD, AC-II dt 

:xposure Route Parameter Parameter Definrtron Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemical Concentration in Soil mglkg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

IRS ingestion Rate of Soil mglday 100 EPA, 1991 100 EPA, 1991 CSxlRxEFxEDxCFl xl/BWxl/AT 

EF Exposure Frequency days/year 350 EPA, 1991 350 EPA, 1991 

ED Exposure Duratron years 24 EPA, 1991 24 EPA, 1991 

CFl Conversron Factor Ww 1 OOE-06 NA 1 OOE-06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1969 25,550 EPA, 1969 

AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 8,760 EPA, 1989 

Dermal cs Chemical Concentration in Soil mglkg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

CFl Conversion Factor Ww 1 .OOE-06 NA 1 OOE-06 NA CSxCFIxSAxAFxABxEFxEDx1/BWx1/AT 

SA Skin Surface Area Available for Contact cm2 5,800 EPA, 1992 5,800 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorptron Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 350 EPA, 1991 350 EPA, 1991 

ED Exposure Duration years 24 EPA, 1991 24 EPA, 1991 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1969 8,760 EPA, 1989 

Sources. 

EPA, 1989: Risk Assessment Guidance for Superfund Vol. I. Human Health Evaluabon Manual, Part A. OERR. EPA/540/i-69/002 

EPA, i99i, Risk Assessment Guidance for Superfund 
_^I. ._^ I ^ ^^ 

Voi i Human Heaiih Evaiuaiiorr Marwai - Suppiementai Guidance, Standard Defauit Exposure Factors. interim Frnai. ~wvtn urrecirve 9265 o-w, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-91/011B 

EPA, 1995: Assessing Demral Exposure from Soil, Technical Guidance manual, Region Ill, EPAf903.K-95-003. 
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TABLE 4 10 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Juliens Creek - Landfill D (Site 4) 

Scenano Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point. Onsite 

Receptor Population Construction Worker 

Exposure Route Parameter Parameter Definrtton Units RME RME CT CT Intake Equation/ 
Code Value Ratronalel Value Rationale/ Model Name 

Reference Reference 

lngesbon cs Chemical Concentration in Soil m&3 See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkgday)= 

IRS Ingestion Rate of Soil mglday 480 VADEQ, 1997 480 VADEQ, 1997 CSxIRxEFxEDxCFlxl/BWxl/AT 

EF Exposure Frequency daysiyear 250 EPA, 1991 250 EPA, 1991 

ED Exposure Our&on years 05 VADEQ, 1997 05 VADEQ, 1997 

CFI Conversron Factor Ww 1 00506 NA 1 OOE-06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 183 EPA, 1989 183 EPA, 1989 

Dermal cs Chemical Concentration in Soil mglkg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kgday)= 

CFl Conversion Factor Ww 1 .OOE-06 NA 1 OOE-06 NA CS~CF~~SA~AFXAB~EF~ED~~/BW~~/A~ 

SA Skin Surface Area Available for Contact cm’ 5,300 EPA, 1992 5,300 EPA, 1992 

AF Soil to Skin Adherence Factor mgicm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 0.5 VADEQ, 1997 05 VADEQ, 1997 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 183 EPA, 1989 183 EPA, 1989 

Sources. 

EPA, 1989’ Rusk Assessment Guidance for Superfund Vol 1. Human Health Evaluation Manual, Part A OERR EPA1540/1-89/002 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Heakh Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors Interim Final. OSWER Drrective 9285.6-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-917011 B. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA1903-K-95-003. 

VADEQ, 1997: Value provided by Pat McMurray, Vrrginia Department of Environmental Quality, during St. Juliens Creek risk assessment assumptions conference call on November 20, 1997 
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TABLE 4.11 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Juliens Creek - Landfill D (Site 4) 

Scenario Timeframe: Future 

Medium: Surface Soil 

Exposure Medium: Surface So11 

Exposure Point: Onsite 

Receptor Population’ Groundskeeper 

xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemical Concentration in Soil Wkg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily intake (CDI) (mg/kgday)= 

IR-S Ingestion Rate of Soil mglday 50 VADEQ, 1997 50 VADEQ, 1997 CSxlRxEFxEDxCFlxl/BWxl/AT 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 25 EPA, 1991 25 EPA, 1991 

CFl Conversion Factor kg@7 l.OOE-06 NA 1 .OOE-06 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 9,125 EPA, 1989 9,125 EPA, 1989 

Dermal cs Chemical Concentration in Soil mg/kg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kgday)= 

CFI Conversion Factor Ww 1 .OOE-06 NA 1 OOE-06 NA CSxCF1xSAxAFxABxEFxEDxl/BWx1/AT 

SA Skin Surface Area Available for Contact cm’ 5,300 EPA, 1992 5,300 EPA, 1992 

AF Soil to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

AB Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 25 EPA, 1991 25 EPA, 1991 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time _ Non-Cancer days 9,125 EPA, 1989 9,125 EPA, 1989 

Sources. 

EPA, 1989, Risk Assessment Guidance for Superfund Vol 1 Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002 
-r-r ^ ^- EPA, i99i. Risk Assessment Guidance for Superfund. Voi i. Human iieatth Evaiuation tianuai - Suppiemeniai Guidance, Standard Defauit Exposure Factors. intenm Finai. OSLt’ER Directive ~~03 o-uj, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications EPA/600/8-91101 IB 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA/903-K-95-003. 

VADEQ, 1997: Value provided by Pat &Murray, Virginia Department of Environmental Quality, during St. Juliens Creek risk assessment assumptions conference call on November 20, 1997. 
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TABLE 5.3 
NON-CANCER TOXICITY DATA - ORAUDERMAL 

St. Juliens Creek - Landfill D (Site 4) 

Arsenic 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Dieldrin 

Iron 

Manganese 

Nickel 

(IVanadium 

Chronic/ 
Subchronic 

Chronic 

NIA 

NIA 

N/A 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Chronic 

Oral RfD 
Value 

3.OE-04 

N/A 

NIA 

NIA 

5OE-03 

5.OE-05 

3.OE-01 

23E-02 

2.OE-02 

7.OE-03 

N/A = Not Applicable 
IRIS= Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 
RBC= Risk-Based Concentration Table. October, 1997. 

- 

Oral RfD 
Units 

mglkglday 

NIA 

NIA 

N/A 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 
- 

Oral to Dermal 
Adjustment Factor 

0.950 

NIA 

NIA 

NIA 

0.010 

0.800 

0.050 

1.000 

0.100 

0.020 

Adjusted 
Dermal 

RfD 

2.9E-04 

NIA 

N/A 

NIA 

S.OE-05 

4.OE-05 

1.5E-02 

2.3E-02 

2.OE-03 

1.4E-04 

Units 

mglkglday 

NIA 

NIA 

NIA 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

Primary Combined 
Target Uncertainty/Modifying 
Organ Factors 

Skin 3 

N/A NIA 

NIA NIA 

NIA NIA 

NOAEL 100 

NOAEL 101 

N/A NIA 

NOAEL 2 

NOAEL 301 

NOAEL 100 

Sources of RfD: 
Target Organ 

IRIS 

NIA 

NIA 

N/A 

IRIS 

IRIS 

RBC: NIA 

IRIS 

IRIS 

HEAST 

Dates of RID: 
Target Organ 
(MMIDDP/Y) 

11117l97 

N/A 

NIA 

NIA 

11117l97 

11117l97 

1 O/7/97 

11117l97 

llll7l97 

07/00/97 



Chemical 
of Potential 

Concern 

I 
ib rsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Dieldrin 
Iron 
Manganese 

Nickel 

Vanadium 

Oral Cancer Slope Factor 

1 BE+00 
7.3E-01 
7.3E+OO 
7.3E-01 
4.3E+OO 
1.6E+ol 

N/A 

N/A 

N/A 

NIA 

TABLE 6.3 
CANCER TOXICITY DATA - ORAUDERMAL 

St. Juliens Creek - Landfill D (Site 4) 

Oral to Dermal 
Adjustment 

Factor 

0.950 
NIA 
N/A 
N/A 

0.010 
0.800 
N/A 

N/A 

N/A 

NIA 

Adjusted Dermal 
Cancer Slope Factor 

1.6E+OO 
NIA 
NIA 
N/A 

4.3E+02 
2.OE+Ol 

NIA 

N/A 

N/A 

N/A 

Units 

mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 

NIA 

N/A 

N/A 

N/A 

A IIRIS 
N/A 
82 
N/A 
82 
82 
NIA 

N/A 

NIA 

NIA 

RBC: N/A 
IRIS 
RBC: N/A 
IRIS 
IRIS 
NIA 

N/A 

NIA 

N/A 

IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 
RBC= Risk-Based Concentration Table. October, 1997. 

EPA Group: 
A - Human carcinogen 
Bl - Probable human carcinogen - indicates that limited human data are available 
82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

Weight of Evidence: 
Known/Likely 
Cannot be Determined 
Not Likely 

Date 
(MMIDDIYY) 

11 I1 7197 
10108197 
11 II 7/97 
lOlOSl97 
11117197 
Ill1 7197 

NIA 

N/A 

NIA 

NIA 

. . 
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TABLE 7.5.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Land811 D (Site 4) 

Receptor Population. Trespasser 
Receptor Age: Child 

Concern 

I 

gestion IArsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Dieldrin 
Iron 
Manganese 
Nickel 

/Vanadium 

1 Arsenic ermal 
Benzo(a)Anthracene 

Benzo(b)Fluoranthene 

M= Medium Specific 

Medium 
EPC 

Value 

7 82 
1.40 
0 07 
1 90 
1 10 
0 07 

24405 55 
248 32 
548.00 
227 35 

7.82 
1.40 
0 a7 
1.90 
1.10 
0 07 

24405 55 
248.32 
548.00 
227.35 

Medium 
EPC 
Unrts 

f-w&! 
wvW 
Wk! 
m@kg 

mglkg 
mglkg 
mglkg 
Wkg 
m&7 
Wkg 

mgh 
f-w/kg 
mglkg 
mglkg 
wW 
Wkg 
mglkg 
m!m 
mgh 
mgh - 

EPC 
Selected 

for Hazard 
Calculation 

M 
M 
M 

M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
[Non-Cancer) 

Intake 
:Non-Cancer) 

Units 

1.4E-05 mglkg-day 
2.7E-08 mgikg-day 
1.7E.06 mglkg-day 
3 8E-08 mglkg-day 
2.lE-08 mglkg-day 
1.4E-07 mglkg-day 
4 8E-02 mglkg-day 
4.7E-04 mglkg-day 
1 .OE-03 mglkg-day 
4.3E-04 mglkg-day 

8.1E-08 mgikg-day 
3.5E-08 mglkg-day 
2.2E-08 mglkg-day 
4 BE-08 mglkg-day 
2.8E-07 mglkg-day 
1 BE-07 mglkg-day 
8.lE-03 mglkg-day 
8.2E-05 mgikg-day 
1.4E-04 mglkg-day 
5.7E-05 mglkg-day 

Dose 

3.OE-04 
N/A 
N/A 
N/A 

5.OE-03 
5OE-05 
3.OE-01 
2.3E-02 
2.OE-02 
7.OE-03 

- 
2.9E-04 

N/A 
N/A 
NIA 

5 OE-05 
4 OE-05 
1.5E-02 
2.3E-02 
2.OE-03 
1.4E-04 

- 
rtal Hazard 

Reference 
lose Units 

- 
mglkglday 

N/A 
N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

mglkglday 
mglkglday 

N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

lex Across 

N/A N/A 

WA NIA 
N/A NIA 
NIA N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A ~ N/A 

N/A N/A 

N/A N/A 
N/A NIA 
N/A N/A 
NIA N/A 

L 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

Exposure Routes/Pathways 

- 

Reference 
I c Zoncentration 

I 

Units 

Hazard 
Quotient 

- 
4 8E-02 

N/A 
N/A 
N/A 

4.2E-04 
2 7E-03 
1 5E-01 
2 IE-02 
5.2E-02 
8.2E-02 

- 
2.2E-02 

N/A 
N/A 
N/A 

5 5E-03 
4.5E-03 
4 IE-01 
2 7E03 
8.9E-02 
4.iE-01 

- 
1.3EtOO 

- 



TABLE 7.5 CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St Juliens Creek - Landfill D (Site 4) 

Scenario Trmeframe. Current 
Medium: Surface Soil 
Exposure Medium’ Surface So11 
Exposure Point. Onsite 
Receptor Population, Trespasser 
Receptor Age. Chrld 

Concern 

Benzo(a)Anthracene 

Benzo(b)Fluoranthene 

Benzo(a)Anthracene 

Benzo(b)Fluoranthene 

M= Medium Specrfrc 

Medrum Medium Route Route 
EPC EPC EPC EPC 

Value Units Value Unrts 

6 01 
0.45 
0 39 
0 71 
0 35 
0 02 

15672 00 
142 21 
93.79 
76 96 

6.01 
0 45 
0.39 
0.71 
0 35 
0.02 

15672 00 
142 21 
93.79 
76.96 

6 01 
0 45 
0 39 
0 71 
0 35 
0 02 

15672.00 
142 21 
93 79 
76.96 

6 01 
0.45 
0 39 
0 71 
0.35 
0 02 

15672 00 
142.21 
93 79 
76.96 

m#g 
Wkg 
w/kg 
w@ 
w& 
Wkg 
W@ 
@kg 
Wkg 
mWg - 
msN 
mglkg 
wskg 
Wkg 
wki 
Wkg 
Wkg 
Wkg 
wm 
wlkg - 

M 11 I.%-04 

--iFEE- 

Intake 
‘Non-Cancer) 

Unrts 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mgfkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

Reference Reference 
Dose Dose Units 

- 
3.OE-04 

N/A 
NIA 
NIA 

5.OE-03 
5OE-05 
3.OE-01 
2 3E-02 
2 OE-02 
7.OE-03 

2.9E04 
N/A 
N/A 
N/A 

5OE-05 
4.OE-05 
1.5E-02 
2.3E-02 
2 OE-03 
1.4E-04 

- 
>tal Hazard 

- 
mglkglday 

N/A 
N/A 
N/A 

mglkglday 
mglkg-day 
mglkglday 
mglkglday 
mglkg-day 
mglkglday 

mglkglday 
mglkglday 

NIA 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkg-day 
mglkg-day 

lex Across I 

Reference Reference 
Zoncentration Concentration 

Units 

N/A 

NIA 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
NIA 

N/A 

N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
NIA 
N/A 

NIA 

N/A 
N/A 
WA 
NIA 
NIA 
NIA 
N/A 
NIA 
WA 

NIA 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 

N/A 1 N/A 

Exposure Routes/Pathways 

Hazard 
Quotient 

- 
3.8E-02 

N/A 

N/A 
N/A 

1.3E-04 
8.lE-04 
9.9E-02 
1.2E-02 
8 QE-03 
2.1 E-02 

1 7E-02 
NIA 
NIA 
N/A 

1.8E-03 
1 3E-03 
2 6E-01 
1 6E-03 
1 2E-02 
1.4E-01 

6 lE-01 



TABLE 7.6.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek - Landfill D (Site 4) 

cenario Timeframe. Current 

Exposure Chemrcal 
Route of Potential 

I Concern 

Benzo(a)Anthracene 

Benzo(b)Fluoranthene 

lermal Arsenic 
Benzo(a)Anthracene 
Benzo(a)pyrene 
Benzo(b)Fluoranthene 

T Beryllium 
Dieldrin 
Iron 
Manganese 
Nickel 

IVanadium 

M= Medium Specific 

Medrum 
EPC 

Value 

7.62 
1 40 
0 67 
1 90 
1 10 
0 07 

24405 55 
246.32 
546 00 
227.35 

7 62 
1 40 
0 67 
1 90 
1.10 
0 07 

24405.55 
246 32 
546 00 
227.35 

Medrum Route 
EPC EPC 
Unrts Value 

- 
mg/kg 
m&I 
mglkg 
Wkg 
mcvkg 
wlkg 
Wkg 
Km 
mgfkg 
wki - 
w/kg 
w&3 
wlkg 
mg/kg 
wm 
Wkg 
wlkg 
mglkg 
Wkg 

mg/kg 

7 62 
1 40 
0 67 
1 90 
1 10 
0 07 

24405.55 
246 32 
546 00 
227 35 

- 
7 62 
1.40 
0 67 
1.90 
1 10 
0.07 

24405 55 
246.32 
546 00 
227 35 

Intake 
(Non-Cancer) 

2.4E-06 
4 4E-07 
2 6E-07 
6 OE-07 
3 5E-07 
2 3E-06 
7 7E-03 
7 SE-05 
1.7E-04 
7.2E-05 

2.6E-06 
4.6E-07 
3 OE-07 
6 5E-07 
3.6E-07 
2 5E-06 
6.4E-03 
6.5E-05 
1.9E-04 
7 6E-05 

Intake 
INon-Cancer 

Unrts 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

Reference Reference Reference 
Dose Dose Units Zoncentration 

- 
3 OE-04 

N/A 
N/A 
NIA 

5 OE-03 
5.OE-05 
3.OE-01 
2 3E-02 
2.OE-02 
7.OE-03 

- 
2.9E-04 

N/A 
NlA 
N/A 

5.OE-05 
4.OE-05 
1 5E-02 
2.3E-02 
2 OE-03 
1.4E-04 

- 
dal Hazard 

- 
mglkglday 

N/A 
N/A 
NlA 

mglkglday 
mglkg-day 

mglkglday 
mglkg-day 
mglkglday 

N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkg-day 
mglkg-day 

Jex Across, 

N/A NIA 

NIA N/A 
N/A NIA 
NIA N/A 
NIA NIA 
N/A N/A 
N/A N/A 
N/A N/A 
NIA N/A 
N/A NIA 

NIA NIA 

N/A N/A 
NlA NIA 
NIA N/A 
N/A NIA 
N/A N/A 
NlA NIA 
NlA N/A 
NIA NIA 
N/A N/A 

Exposure Ro ?s/Pathwys 

Reference 
>oncentration 

Units 

Hazard 
Quotient 

- 
6.OE-03 

N/A 
N/A 
N/A 

7 OE-05 
4 6E-04 
2.6E-02 
3.4E-03 
6 6E-03 
1 .OE-02 

- 
9 2E-03 

N/A 
N/A 
N/A 

7 5E-03 
6.2E-04 
5 6E-01 
3 7E-03 
9 3E-02 
5.6E-01 

- 
1.3E+OO 

- 



TABLE 7.6.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St. Juliens Creek Landfill D (Site 4) 

Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Onsrte 
Receptor Population Trespasser 

Concern 

lgestion 

rermal 

Arsenic 
Benzo(a)Anthracene 
Beruo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Dieldrin 
Iron 
Manganese 
Nickel 
Vanadium 

Arsenic 
Beruo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Dieldnn 
Iron 
Manganese 
Nickel 
Vanadium 

M= Medium Specific 

Medium Medium Route Route 
EPC EPC EPC EPC 

Value Units Value Units 

6 01 
0 45 
0 39 
0.71 
0 35 
0.02 

15672.00 
142.21 
93.79 
76.96 

6.01 
0.45 
0 39 
0.71 
0.35 
0.02 

15672.00 
142 21 
93.79 
76.96 

w/kg 
mglkg 
mdkg 
Wkg 
Wkg 
mglkg 
Wkg 
Wkg 
wlkg 
mglkg 

mglkg 
Wkg 
Wkg 
w/kg 
mglkg 
mglkg 
wlkg 
Wkg 
Wkg 
mgM - 

- 
6.01 
0 45 
0 39 
0.71 
0 35 
0.02 

15672 00 
142 21 
93.79 
76 96 

- 
6.01 
0.45 
0 39 
0.71 
0.35 
0.02 

15672.00 
142 21 
93.79 
76.96 

- 

Wkg 
f-x743 
mdkg 
Wkg 
Wkg 
mglkg 
msM 
w&I 
mglkg 
mglkg 

Wk3 
wlkg 
wilkg 
Wkg 
wlkg 
Wkg 
mglkg 
Wkg 
mg& 
mgfig - 

EPC 
Selected 

for Hazard 
Calculation 

Intake 
(Non-Cancer) 

Intake 
[Non-Cancer] 

Units 

M 1.9E-06 mglkg-day 
M 1.4E-07 mglkg-day 
M 1 2E-07 mglkg-day 
M 2 2E-07 mglkg-day 
M l.lE-07 mglkg-day 
M 6.6E-09 mglkg-day 
M 5.OE-03 mglkg-day 
M 4.5E-05 mglkg-day 
M - 3.OE-05 mglkg-day 
M 2.4E-05 mglkg-day 

M 2.1 E-06 mglkg-day 
M 1 5E-07 mglkg-day 
M 1.3E-07 mglkg-day 
M 2.4E-07 mglkg-day 
M 1.2E-07 mglkg-day 
M 7.3E-09 mglkg-day 
M 5.4E-03 mglkg-day 
M 4 9E-05 mglkg-day 
M 3 2E-05 mglkglday 
M 2.6E-05 mglkglday 

Reference 
Dose 

- 
3.OE-04 

N/A 
N/A 
N/A 

5.OE-03 
5.OE-05 
3.OE-01 
2.3E-02 
2 OE-02 
7.OE-03 

- 
2.9E-04 

N/A 
N/A 
N/A 

5.OE-05 
4.OE-05 
1 5E-02 
2.3E-02 
2 OE-03 
1.4E-04 

Ital Hazard 

Dose Units Zoncentratior 

mglkglday N/A N/A 
N/A N/A NIA 
N/A N/A N/A 
N/A N/A N/A 

mglkglday N/A N/A 
mglkg-day N/A N/A 
mglkglday NlA N/A 
mglkglday N/A N/A 
mglkglday N/A N/A 
mgikglday N/A N/A 

mgikglday N/A N/A 

mglkglday N/A N/A 
N/A N/A N/A 
N/A N/A N/A 

mglkglday N/A NIA 
mglkglday N/A N/A 
mglkglday N/A N/A 
mglkglday N/A N/A 
mglkglday N/A N/A 
mglkglday N/A N/A 

lex Across, Exposure Rc s/Pathways 

Reference 

Units 

Hazard 
Quotient 

- 
6.3E-03 

N/A 
N/A 
NIA 

2.2E-05 
1.4E-04 
1.7E-02 
2.OE-03 
1.5E-03 
3.5E-03 

- 
7.2E-03 

N/A 
N/A 
NIA 

2 4E-03 
l.BE-04 
3.6E-01 
2 IE-03 
1 6E-02 
1.9E-01 

- 
6.OE-01 

- 



TABLE 7 7.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek - Landfill D (Site 4) 

Scenario Timeframe. Current 
Medium: Surface Soil 
Exposure Medium, Surface Soil 
Exposure Point Onsite 
Receptor Population: Trespasser 

of Potential 

)ermal 

IVanadium 227 35 

IArsenic 7.62 
Benzo(a)Anthracene 

Benzo(b)Fluoranthene 

M= Medium Specific 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

7.62 
1.40 
0.67 
1 90 
1 IO 
0.07 

24405 55 
240 32 
546 00 

1 mglkg 1 7 62 
1 40 
0 a7 
1 90 
1 10 
0.07 

24405 55 
246 32 
546 00 

1.40 
0 67 
1 90 
1 10 
007 

24405.55 
246.32 
546 00 
227.35 

mglkg 1.90 

m!i?ki 1.10 

NW 0.07 

mglkg 24405.55 

mglkg 248.32 

wtlkg 546 00 

Wki 227 35 - - 

Intake 
(Non-Cancer) 

1.6E-06 
2.8E-07 
1 8E-07 
3.9E-07 
2.2E-07 
1 5E-08 
5.OE-03 
5.1 E-05 
l.lE-04 
4.6E-05 

2.9E-06 
5.3E-07 
3 3E-07 
7 2E-07 
4.2E-07 
2.7E-08 
9 ZE-03 
9.4&05 
2.1 E-04 
6.6E-05 

Intake 

I 

Reference 
(Non-Cancer) Dose 

Units 

mglkg-day 3.OE-04 
mg/kg-day N/A 
mgikg-day N/A 
mglkg-day NIA 

T mglkg-day 5.OE-03 
mglkg-day 5 OE-05 
mglkg-day 3.OE-01 
mglkg-day 2 3E-02 
mglkg-day 2.OE-02 
mglkg-day 7.OE-03 

mgikg-day 1 2.9E-04 
milk&day N/A 
mglkg-day NIA 
mglkg-day NIA 
mglkg-day 5.OE-05 
mglkg-day 4.OE-05 
mglkg-day 1.5E-02 
mglkg-day 2.3E-02 
mglkg-day 2 OE-03 _. 
mgikg-day 1.4E-04 

Total Hazard 

Reference 
Dose Units 

mglkglday 
N/A 
NIA 
N/A 

mglkglday 
mglkg-day 

mqlkglday 
mglkglday 
mglkgday 
mg/kg/day 

mglkglday 
mg/kg/day 

N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkg-day 
mglkg-day 

dex Across 

Reference 
Zoncentratior 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 

N/A 

NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Exposure RI 

Reference 
:oncentratior 

Units 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
NIA 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

WPathways 

Hazard 
Quotient 

- 
5.2E-03 

NIA 
N/A 
N/A 

4.W05 
2 9E-04 
1.7E-02 
2.2E-03 
5 6E-03 
6.6E-03 

- 
1 .OE-02 

N/A 
NIA 
N/A 

a 3E-03 
6.6E-04 
6.1E-01 
4 1 E-03 
1 .OE-01 
6.lE-01 

- 
1.4E+OO 



Scenario Timeframe: Current 

Exposure Medrum: Surface So11 

Receptor Population’ Trespasser 

Receptor Age: Adult 

of Potential 

gestion 

zrmal 

Arsenic 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Dieldrin 

Iron 

Manganese 

Nrckel 

Vanadium 

Arsenic 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Dieldrin 

Iron 

Manganese 

Nickel 

Vanadium 

M= Medium Specrric 

Medium Medium Route Route 

EPC EPC EPC EPC 

Value Units Value Units 

6.01 

0 45 

0.39 

0 71 

0.35 

0.02 

15672 00 

142.21 

93.79 

76.96 

6.01 

0 45 

0 39 

0 71 

0.35 

0 02 

15672.00 

142.21 

93.79 

76.96 

- 
wm 

w@g 

Wkg 

wVkg 

w&3 

mgW 

mglkg 

Wkg 

wM 

w$kg 

Wkg 

w#g 

mglkg 

wlkg 

Wkg 

Wkg 

mglkg 

w&i 

Wkg 

Wkg - 

- - 
6 01 m@kg 
0 45 w@g 
0 39 Wkg 
0 71 vdkg 
0.35 f-wlkg 
0 02 Wkg 

15672 00 wlkg 
142 21 Wkg 
93.79 mglkg 
76.96 mglkg - - 
6.01 mglkg 
0 45 mglkg 
0.39 wlkg 
0.71 wlkg 
0.35 m/kg 
0.02 wh3 

15672.00 Wkg 
142.21 v&i 
93.79 Wkg 
76.96 

- Wkg - 

TABLE 7.7.CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

St Juliens Creek - Landfill D (Site 4) 

EPC 

Selected 

for Hazard 

Calculation 

Intake 

(Non-Cancer) 

M 1.2E-06 

M 9.1 E-06 

M 7 9E-08 

M 1.4E-07 

M 7 2E-08 

M 4 4E-09 

M 3 2E-03 

M 2 9E-05 

M 1.9E-05 

M 1.6E-05 

M 2.3E-06 

M 1.7E-07 

M 1.5E-07 

M 2.7E07 

M 1.3E-07 

M 6 lE-09 

M 5 9E-03 

M 5 4E-05 

M 3.5E-05 

M 2.9E-05 

Intake 

(Non-Cancer) 

Units 

mglkg-day 

mglkglday 

mglkg-day 

mglkg-day 

mglkg-day 

mglkglday 

mglkg-day 

mglkg-day 

mglkglday 

mgikg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

Total Haza 

Reference Reference Reference 

Dose Dose Units :oncentration 

- 
3.OE-04 

N/A 

N/A 

N/A 

5.OE-03 

5.OE-05 

3.OE-01 

2 3E-02 

2.OE-02 

7.OE-03 
- 

2.9E-04 

N/A 

NIA 

N/A 

5 OE-05 

4.OE-05 

1 5E-02 

2.3E-02 

2.OE-03 

mglkglday 

N/A 

N/A 

N/A 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

N/A 

N/A 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkg-day 

NIA 

N/A 
NIA 

N/A 

N/A 

NlA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 1.4E-04 1 mglkg-day 1 
II 1 - . 
lnaex Across All Exposure KOUfe: 

Reference 

Zoncentration 

Units 

N/A 

NIA 
N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

‘athways 

Hazard 

Quotient 

4 lE-03 

N/A 

NIA 

N/A 

1 4E-05 

8 7E-05 

1 lE-02 

1.3E03 

9 5E-04 

2.2E-03 
- 

8.OE-03 

N/A 

N/A 

N/A 

2 7E-03 

2 OE-04 

3 9E-01 

2 3E-03 

1.8E-02 

2.1 E-01 
- 

6.5E-01 
- 



TABLE 7.8 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek - Landfill D (Site 4) 

of Potential 

Benzo(a)Anthracene 

Benzo(b)Fluoranthene 

Benzo(b)Fluoranthene 

IVanadium 

M= Medium Specific 

Medium Medium Route Route 
EPC EPC EPC EPC 

Value Units Value Unrts 

7 62 
140 
0.87 
1 90 
1.10 
007 

2440555 
246.32 
54600 
227.35 

7.62 
1 40 
087 
1 90 
1.10 
0.07 

2440555 
246.32 
54600 
227.35 

- 
7.62 
1.40 
007 
1 90 
1.10 
007 

2440555 
248.32 
54600 
227.35 

- 
7.62 
140 
0 87 
1 90 
1 10 
0.07 

2440555 
24632 
54600 
227.35 

- 

EPC 
Selected 

for Hazard 
Calculation 

Intake 
(Non-Cancer) 

Intake 
[Non-Cancer) 

Units 

M 9.7E-05 mglkg-day 
M 1.8E-05 mglkg-day 
M l.lE-05 mglkg-day 
M 24E-05 mglkgday 
M 14E-05 mglkg-day 
M 92E-07 mglkg-day 
M 3 IE-01 mg/kg-day 
M 3.2E-03 mglkg-day 
M 7.OE-03 mglkg-day 
M 2.9E-03 mglkg-day 

M 4.1E-05 mglkg-day 
M 2 4E-05 mglkg-day 
M 15E-05 mglkg-day 
M 3.2E-05 mglkg-day 
M 1 9E-06 mglkg-day 
M 1.2E-06 mglkg-day 
M 41E-02 mglkg-day 
M 4.2E-04 mg/kg-day 
M 92E-04 mglkg-day 
h4 3.9E-04 mglkg-day 

Reference Reference Reference 
Dose Dose Units :oncentration 

- 
3.OE-04 

N/A 
N/A 
N/A 

5.OE-03 
5.OE-05 
3.OE-01 
23E-02 
2.OE-02 
7OE-03 

2.9E-04 
N/A 
NIA 
N/A 

5.OE-05 
4OE-05 
15E-02 

23E-02 
2.OE-03 
1.4&04 

Ital Hazard 

- 
mglkglday 

N/A 
NIA 
N/A 

mglkglday 
mglkg-day 
mglkglday 
mglkglday 
mglkg-day 
mglkglday 

mglkglday 
mglkglday 

NIA 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkg-day 

N/A 

N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 

NIA 

N/A 
NIA 

NIA 
NIA 
NIA 
N/A 
N/A 
N/A 

i mglk -da NIA N/A 

tex Across All Exposure RouteslPathways 

N/A 

N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A 
N/A 
NIA 

N/A 
N/A 
N/A 
NIA 

N/A 

Reference 
:oncentration 

Units 

Hazard 
Quotient 

- 
3.2E-01 

N/A 
N/A 
NIA 

26E-03 
1 8E-02 
1 .OEtOO 
1 4E-01 
35E-01 
4.2E-01 

- 
14E-01 

N/A 
NIA 
N/A 

37E-02 
3OE-02 
28E+oo 
18E-02 
46E-01 
2.6EtOO 

- 
6.5E+OO 

- 



TABLE 7.6CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill D (Site 4) 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medrum: Surface Soil 
Exposure Point Onsite 
Receptor Population: Resident 

Exposure Chemical 
Route of Potentral 

Concern 

igestion 

)emal 

Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benro(b)Fluoranthene 
Beryllium 
Dieldrin 
Iron 
Manganese 
Nickel 
Vanadium 

Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Dieldrin 
Iron 
Manganese 
Nickel 
Vanadium 

M= Medium Specific 

Medium Medrum 
EPC EPC 

Value Unrts 

6 01 
0 45 
0 39 
0 71 
0 35 
0 02 

15672 00 
142.21 
93 79 
76 96 

6.01 
0 45 
0 39 
0 71 
0 35 
0 02 

15672.00 
142 21 
93.79 
76.96 

Route Route 
EPC EPC 

Value Unrts 

- 
6 01 
0.45 
0 39 
0 71 
0 35 
0 02 

15672 00 
142 21 
93 79 
76 96 

- 
6 01 
0 45 
0 39 
0 71 
0 35 
0 02 

15672.00 
142 21 
93.79 
76.96 

- 
w&3 
mglkg 
Wkg 
Wkg 
Wkg 
Wkg 
Wkg 
fwtW 
Wkg 
Wkg 

-zgF$y- 

mgW 
wvW 
mgM 
nWh3 
Wkg 
wfkg 
Wkg 
Wkg 
mdkg 

EPC 
Selected 

for Hazard 
Calculation 

Intake 
(Non-Cancer) 

Intake 
[Non-Cancer] 

Unrts 

M 7 7E-05 mglkg-day 
M 5.7E-06 mglkg-day 
M 5 OE-06 mglkg-day 
M 9 IE-06 mglkg-day 
M 4 5E-06 mglkg-day 
M 2 7E-07 mgikg-day 
M Z.OE-01 mglkg-day 
M 1 6E-03 mglkg-day 
M 1 ZE-03 mglkg-day 
M 9.6E-04 mglkg-day 

M 3.3E-05 mgikg-day 
M 7.6E-06 mglkg-day 
M 6 6E-06 mglkg-day 
M 1 2E-05 mglkg-day 
M 6.OE-07 mglkg-day 
M 3 6E-07 mglkg-day 
M 2.7E-02 mgikg-day 
M 2 4E-04 mglkg-day 
M 1.6E-04 mglkg-day 
M 1 3E-04 mglkg-day 

Reference Reference Reference 
DOSS Dose Units 2oncentratior 

- 
3.OE-04 

WA 
N/A 
N/A 

5.OE-03 
5 OE-05 
3.OE-01 
2.3E-02 
Z.OE-02 
7.OE-03 

- 
2.9E-04 

N/A 
N/A 
NIA 

5.OE-05 
4 OE-05 
1 5E-02 
2 3E-02 
2.OE-03 
1.4E-04 

dal Hazard 

- 
mglkglday 

N/A 
N/A 
N/A 

mglkglday 
mglkg-day 
mglkglday 
mglkglday 
mglkg-day 
mglkglday 

mglkglday 
mglkglday 

N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkg-day 
mglkg-day 

lex Across, 

N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

Exposure Rc !s/Pathways 

Reference 
Zoncentration 

Units 
Quotient 

- 
2.6E-01 

N/A 
N/A 
N/A 

9 1 E-04 
5 SE-03 
6 7E-01 
7 9E-02 
6 OE-02 
1.4E-01 

- 
1 lE-01 

N/A 
N/A 
N/A 

1 2E-02 
9.1 E-03 
1 BE+00 
1 OE-02 
7 9E-02 
9.3E-01 

- 
4 lE+OO 



TABLE 7.9.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek - Landfill D (Site 4) 

IScenario Timeframe. Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Onsite 
Receptor Population: Resident 
Receotor Aae: Adult 

Exposure Chemrcal 
Route of Potentral 

Benzo(b)Fluoranthene 

Benzo(b)Fluoranthene 

(Vanadium 

M- Medium Specific 

Medrum Medium Route Route 
EPC EPC EPC EPC 

Value Units Value Units 

7 62 
1 40 
0 a7 
1 90 
1 10 
0 07 

24405 55 
240 32 
546 00 
227.35 

7 62 
1 40 
0 a7 
1 90 
1 10 
0.07 

24405.55 
246.32 
546 00 
227.35 

- 
7 62 
1 40 
0 07 
1 90 
1 10 
0 07 

24405 55 
248 32 
546 00 
227 35 

- 
7.62 
1 40 
0 a7 
1 90 
1 10 
0.07 

24405.55 
246.32 
546 00 
227.35 

w/kg 
mgf@ 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
mg/kg 

mg/kg 
w3M 
w/kg 
w/kg 
w/kg 
w/kg 
w/kg 
mglkg 
Wkg 
w/kg - 

EPC 
Selected 

for Hazard 
Calculation 

M 

M 

(Non-Cancer] 

1 OE-05 mglkg-day 
1.9E-06 mg/kg/day 
1 2E-06 mg/kg-day 
2 6E-06 mglkg-day 
1 5E-06 mglkg-day 
9 9E-08 mglkglday 
3.3E-02 mglkg-day 
3 4E-04 mglkg-day 
7.5E-04 mglkglday 
3 1 E-04 mglkg-day 

1.9E-05 mglkg-day 
1 IE-05 mglkg-day 
6 9E-06 mglkg-day 
1 5E-05 mglkg-day 
8.7E-07 mglkg-day 
7 7E-oa mg/kg-day 
1.9E-02 mglkg-day 
2 OE-04 mglkg-day 
4.3E-04 mglkg-day 
l.BE-04 mglkg-day 

intake 
Non-Cancer) 

Units 

Reference Reference Reference 
Dose Dose Units :oncentration 

- 
3.OE-04 

N/A 
NIA 
N/A 

5 OE-03 
5OE-05 
3 OE-01 
2 3E-02 
2 OE-02 
7.OE-03 

- 
2.9E-04 

N/A 
N/A 
N/A 

5.OE-05 
4.OE-05 
1.5E-02 
2 3E-02 
2 OE-03 
1 4E-04 

- 
rtal Hazard 

- 
mg/kglday 

N/A 
N/A 
N/A 

mglkglday 
mglkglday 
mg/kg/day 
mglkglday 
mglkglday 
mglkglday 

mglkglday 
mglkglday 

N/A 
N/A 

mglkglday 
mglkglday 
mg/kg/day 
mglkglday 
mglkglday 
mglkglday 

jex Across, 

N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

Exposure Rc ss/Pathways 

Reference 
Zoncentration 

Units 

Hazard 
Quotient 

- 
3.5E-02 

N/A 
N/A 
N/A 

3.OE-04 
2 OE-03 
l.lE-01 
1.5E-02 
3.7E-02 
4.4E-02 

6 6E-02 
N/A 
N/A 
N/A 

1.7E-02 
1.9E-03 
1.3Etoo 
6.6E-03 
2.2E-01 
1.3E+QO 

- 
3.1E+OO 

- 



TABLE 7.9.CT 

CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 

St Juliens Creek - Landfill D (Site 4) 

Scenario Timeframe. Future 

Medium: Surface Soil 

Exposure Medium’ Surface Soil 

Exposure Point: Onsite 

Receptor Population Resident 

Concern 

,gestion 

ermal 

Arsenic 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Dieldrin 

Iron 

Manganese 

Nickel 

Vanadium 

Arsenic 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Beryllium 

Dieldrin 

Iron 

Manganese 

Nickel 

Vanadium 

Medium 

EPC 

Value 

6.01 

0 45 

0 39 

0 71 

0 35 

0.02 

15672.00 

142 21 

93.79 

76.96 

6.01 

0 45 

0.39 

0.71 

0.35 

0.02 

15672.00 

142.21 

93 79 

76 96 

Route Route 

EPC EPC 

Value Units 

6.01 

0 45 

0 39 

0 71 

0 35 

0 02 

15672.00 

142 21 

93.79 

76.96 

6.01 

0.45 

0 39 

0 71 

0 35 

0 02 

15672.00 

142 21 

93 79 

76.96 
- 

- 
mglkg 

@kg 

mglkg 

mglkg 

mglkg 

mglkg 

mgh3 

mglkg 

m/kg 
mglkg 

@kg 

mglkg 

w&d 

msM 

mglkg 

mglkg 

mglkg 

mglkg 

mg% 

w&g - 

EPC 

Selected 

for Hazard 

Calculatron 

h4 8.2E-06 

M 6.1 E-07 

M 5.3E-07 

M 9.7E-07 

M 4.8E-07 

h4 2.9E-08 

M 2.1E-02 

M 1.9E-04 

M 1.3E-04 

M l.lE-04 

M 1.5E-05 

M 3.6E-06 

M 3.1 E-06 

M 5.6E-06 

M 2.8E-07 

M 2 3E-08 

M 1.2E-02 

M l.lE-04 

M 7.5E-05 

M 6.1 E-05 

Intake 

(Non-Cancer) 

Intake 

[Non-Cancer) 

Units 

mg/kg-day 
mglkg-day 

mgikg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

WkW 
mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

Total Haza 

Dose 

- 
T 

Reference 

Dose Units 

- 
3.OE-04 

N/A 

N/A 

NIA 

5.OE-03 

5.OE-05 

3.OE-01 

2 3E-02 

2 OE-02 

7.OE-03 
- 

2 9E-04 

N/A 

N/A 

NIA 

5.OE-05 

4.OE-05 

1.5E-02 

2.3E-02 

2 OE-03 

1 
mglkglday 

N/A 

N/A 

N/A 

mglkglday 

mglkg-day 

mglkglday 

mglkg-day 

mglkglday 

mglkglday 

mglkglday 

NIA 

N/A 

mglkglday 

~ 
mglkglday 

mglkglday 

mglkglday 

mglkg-day 

mg/kg-da 

Index Across All Ex[ 

1.4E-04 
- 

Reference 

:oncentration 

Reference 

Concentratiol 

Units 

N/A N/A 

N/A N/A 

N/A N/A 

N/A NIA 

N/A N/A 

WA NIA 

N/A NIA 

NIA NIA 

NIA N/A 

N/A N/A 

NIA N/A 

N/A NIA 

N/A N/A 

N/A N/A 

N/A NIA 

N/A N/A 

NIA N/A 

NIA N/A 

NIA N/A 

N/A N/A 

iure Route: Pathways 

Hazard 

Quotient 

- 
2.7E-02 

NIA 

N/A 

N/A 

9 7E-05 

5 9E-04 

7 2E-02 

6.5E-03 

6.4E-03 

1.5E-02 
- 

5.4E-02 

NIA 

N/A 

NIA 

5 6E-03 

5 7E-04 

8.3E-01 

4.9E-03 

3 7E-02 

4 4E-01 
- 

1.5E+OO 
- 

M= Medium Specific 



TABLE 7.10 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek - Landfill D (Site 4) 

Scenario Timeframe. Future 
Medium: Surface Soil 
Exposure Medium: Surface So11 
Exposure Point: Onsite 
Receptor Population. Construction Worker 
Receotor Aae: AduL 

rgestion 

ermal 

Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Dieldrin 
Iron 
Manganese 
Nickel 
Vanadium 

IArsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Dieldrin 
Iron 
Manganese 
Nrckel 

IVanadium 

M= Medium Specific 

Medrum Medrum Route Route 
EPC EPC EPC EPC 

Value Units Value Units 

7.62 
1.40 
0 87 
1.90 
1.10 
0 07 

24405.55 
248.32 
546 00 
227.35 

7.62 
1.40 
0.87 
1.90 
110 
0.07 

24405 55 
240.32 
546 00 
227.35 

- 
=Wg 
mglkg 
mglkg 
w!lkg 
mglkg 
Wkg 
mglkg 
mglkg 
mglkg 
Wkg - 
Wkg 
m9M 
Wkg 
mglkg 
Wkg 
mglkg 
Wkg 
wlkg 
Wkg 
wW 

- 
7 62 
1.40 
0 87 
1 90 
1 10 
0.07 

24405.55 
240 32 
546.00 
227.35 

- 
7.62 
1.40 
0 07 
1.90 
1.10 
0.07 

24405 55 
248 32 
546 00 
227.35 

- 

- 
mglkg 
mglkg 
mglkg 
%!lkg 
Wkg 
mdkg 
wlkg 
mglkg 
wlkg 
mglkg - 
mglkg 
Wkg 
mglkg 
mglkg 
mglkg 
mglkg 
w/kg 
mglkg 
w/kg 
wlkg 

EPC 
Selected 

for Hazard 
Calculation 

M 3.6E-05 mglkg-day 
M 6.6E-06 mglkg-day 
M 4 1 E-06 mglkg-day 
M 8.9E-06 mglkg-day 
M 5.2E-06 mglkg-day 
M 3.4E-07 mglkg-day 
M l.lE-01 mglkg-day 
M 1 2E-03 mglkg-day 
M 2.6E-03 mglkg-day 
M l.lE-03 mglkg-day 

M 1.3E-05 mglkg-day 
M 7.2E-06 mglkg-day 
M 4.5E-06 mglkg-day 
M 9 8E-06 mglkg-day 
M 5.7E-07 mglkg-day 
M 3 7E-07 mglkg-day 
M 1 3E-02 mglkg-day 
M 1.3E-04 mglkg day 
M 2 8E-04 mglkg-day 
M 1.2E-04 mglkg-day 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

Reference Reference Reference Reference Hazard 
Dose Dose Units Zoncentration Concentration Quotient 

I Units 

- 
3.OE-04 

N/A 
NIA 
N/A 

5.OE-03 
5 OE-05 
3 OE-01 
2 3E-02 
2.OE-02 
7.OE-03 

- 
2.9E-04 

NIA 
N/A 

NIA 
5OE-05 
4 OE-05 
1.5E-02 
2 3E-02 
2 OE-03 
1 4E-04 

- 
otal Hazard 

- 
mglkglday 

NIA 
NIA 
N/A 

mglkg-day 
mglkglday 
mglkglday 
mglkg-day 
mglkglday 

mglkglday 
mgikglday 

NIA 
N/A 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkg-day 
mglkg-day 

iex Across 

NIA 1 NIA 

NIA 1 N/A 

Exposure Routes/Pathways 

- 
1.2E-01 

NIA 
N/A 
N/A 

1 .OE-03 
6.7E-03 
3.8E-01 
5.1 E-02 
1.3E-01 
1.5E-01 

- 
4.4E-02 

NIA 
N/A 
N/A 

1 lE-02 
9 3E-03 
8 4E-01 
5 6E-03 
1 4E-01 
8.4E-01 

- 
2.7E+OO 

- 



TABLE 7 lO.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill D (Site 4) 

Exposure 
Route 

Chemical Medium Medium Route Route 
of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

I 

rgestion [Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Dieldrin 
Iron 
Manganese 
Nickel 
Vanadium 

lermal IArsenic 
Benzo(a)Anthracene 

Benzo(b)Fluoranthene 

M= Medium Specific 

6.01 
0 45 
0.39 
0 71 
0.35 
0 02 

15672.00 
142 21 
93.79 
76.96 

6 01 
0.45 
0 39 
0 71 
0.35 
0.02 

15672.00 
142.21 
93.79 
76.96 

- - 
mglkg 6.01 

wW 0 45 

mglkg 0 39 

wlkg 0 71 

w/kg 0.35 

Wkg 0 02 

mglkg 15672.00 

wYW 142 21 

m/kg 93.79 

Wkg 76.96 
- - 

mglkg 6.01 

mglkg 0.45 

m/kg 0 39 

w/kg 0.71 

mglkg 0.35 

m&W 0.02 

mglkg 15672.00 

m9h 142.21 

m9W 93 79 

w/kg 78.96 

- 
mglkg 
WM 
w/kg 
mgb 
w/kg 
wm 
ms@ 
w/kg 
wlkg 
mm9 - 
mm9 
mglkg 
mglkg 
wk3 
m#g 
W&4 
w/kg 
w@g 
wfig 
m&3 - 

EPC 
Selected 

for Hazard 
Calculation 

Intake 
[Non-Cancer) 

Intake 
Non-Cancer) 

Units 

M 2 8E-05 mglkg-day 
M 2.1E-06 mglkgday 
M 1 8E-06 mglkg-day 
M 3.3E-06 mglkg-day 
M 1.7E-06 mglkg-day 
M 1 .OE-07 mglkg-day 
M 7.3E-02 mglkg-day 
M 6 7E-04 mglkg-day 
M 4.4E-04 WWaY 
M 3.6E-04 mglkgday 

M 9.9E-06 mglkg-day 
M 2.3E-06 mglkg-day 
M 2.OE-06 mgikg-day 
M 3.7E-06 mglkg-day 
M 18E-07 mglkg-day 
M l.lE-07 mglkgday 
M 81E-03 mglkg-day 
M 7 4E-05 mglkg-day 
M 4.9E-05 mg/kg-day 
M 4.OE-05 mglkg-day 

Reference 
Dose 

- 
3 OE-04 

N/A 
N/A 
NIA 

5 OE-03 
5.OE-05 
3 OE-01 
2 3E-02 
2 OE-02 
7.OE-03 

2.9E-04 
N/A 
N/A 
NIA 

5 OE-05 
4 OE-05 
1 5E-02 
2 3E-02 
2 OE-03 
1.4E-04 

- 
ltal Hazard 

Dose Units 

- 
mglkglday 

NIA 
N/A 
NIA 

mglkg-day 

mglkg-day 
mglkglday 

mglkglday 

NIA 
N/A 

mglkglday 
mglkglday 
mglkg-day 
mglkg-day 

iex Across I 

N/A NIA 

NIA N/A 
NIA NIA 
NIA NIA 
N/A N/A 
N/A NIA 
N/A NIA 
NIA NIA 
NIA N/A 

N/A N/A 

N/A N/A 

N/A NIA 
NIA N/A 
N/A NIA 
N/A N/A 
NIA N/A 
NIA NIA 
N/A N/A 
N/A NIA 
N/A N/A 

Exposure Rc es/Pathways 

Reference 
Concentration 

Units 

Hazard 
Quotient 

9 4E-02 
N/A 
N/A 
N/A 

3.3E-04 
2 OE-03 
2.4E-01 
2 9E-02 
2.2E-02 
5 lE-02 

- 
3.5E-02 

N/A 
N/A 
NIA 

3.7E-03 
2 8E-03 
5 4E-01 
3 2E-03 
2 4E-02 
2.8E-01 

- 
1.3E+OO 

- 



TABLE 7 11 .RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek - Landfill D (Site 4) 

Scenarto Timeframe: Future 
Medium: Surface Soil 
Exposure Medium. Surface So11 
Exposure Point. Onsrte 
Receptor Population Groundskeeper 

Exposure 

I 

Chemical 

I 

Medium 
Route of Potential EPC 

Concern Value 

Benzo(b)Fluoranthene 

Benzo(b)Fluoranthene 

M= Medium Specrfic 

7 62 
1.40 
0 07 
1 90 
1.10 
0 07 

24405.55 
248 32 
546 00 
227.35 

7.62 
1.40 
0.87 
1 90 
1.10 
0.07 

24405 55 
246.32 
546 00 
227.35 

Medium Route Route 
EPC EPC EPC 
Units Value Units 

- 
7 62 
1 40 
0 07 
1 90 
1 10 
0 07 

24405.55 
246.32 
546 00 
227.35 

- 
7.62 
1 40 
0.87 
1 90 
110 
0.07 

24405.55 
248.32 
546 00 
227.35 

mslks 
mslks 
wlkg 
Wkg 
mglkg 
w/kg 
w/kg 
f-wkg 
w/kg 
Wkt - 
mg/kg 
msh 
Wkg 
Wkg 
mgh 
wlkg 
mglkg 
Wkg 
mglkg 
Wkg - 

EPC 
Selected 

for Hazard 
Calculation 

Intake 
(Non-Cancer) 

M 3 7E-06 
M 6.8E-07 
M 4.3E-07 
M 9.3E-07 
M 5.4E-07 
M 3 5E-08 
M 1.2E-02 
M 1.2E-04 
M 2 6E-03 
M l.lE-03 

M 1.3E-05 
M 7.3E-06 
M 4 5E-06 
M 9 9E-06 
M 5 7E-07 
M 3.7E-07 
M 1.3E-02 
M 1 3E-04 
M 2.8E-04 
M 1.2E-04 

Intake 

I 

Reference 
Non-Cancer) Dose 

Units 

mglkg-day 1.4E-04 

Total Hazard 

Reference Reference 
Dose Units Zoncentratior 

- 
mglkglday 

N/A 
N/A 
N/A 

mglkglday 
mg/kg-day 
mglkglday 
mglkglday 
mg/kg-day 
mglkglday 

mglkglday 

N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A N/A 
N/A N/A 

N/A N/A 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

Exposure RI ?eJPathways 

N/A 
N/A 

mglkglday 
mglkglday 
mglkglday 

mglkg-day 
mglkg-day 

jex Across 

Reference 
Zoncentration 

Units 

Hazard 
Quotient 

- 
1 2E-02 

N/A 
N/A 
N/A 

l.lE-04 
7 OE-04 
4.OE-02 
5 3E-03 
1 3E-01 
1.5E-01 

- 
4 4E-02 

N/A 
N/A 
N/A 

1 lE-02 
9 3E-03 
8.4E-01 
5 6E-03 
1 4E-01 
8.4E-01 

- 
2.2E+00 

- 



TABLE 7.11.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St Juliens Creek Landfill D (Site 4) 

~1 
Receptor Population Groundskeeper 

Exposure Chemical 
Route of Potential 

Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Dieldrin 
Iron 
Manganese 
Nickel 
Vanadium 

IArsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Dieldnn 
Iron 
Manganese 
Nickel 
Vanadium 

ermal 

M= Medium Specific 

Medium Medium Route Route 
EPC EPC EPC EPC 

Value Unrts Value Units 

6 01 
0 45 
0 39 
0 71 
0 35 
0 02 

15672 00 
142 21 
93.79 
76 96 

6.01 
0 45 
0 39 
0 71 
0.35 
0.02 

15672.00 
142.21 
93.79 
76.96 

w/kg 
wM 
w/kg 
wW 
wYkg 
w/kg 
Wkg 
mgh 
f-w43 
mmg - 
wfkg 
Wkg 
w/kg 
Wkg 
w&I 
w/kg 
Wkg 
wh 
mgfkg 
w/kg - 

- 
6 01 
0 45 
0 39 
0 71 
0 35 
0 02 

15672 00 
142 21 
93.79 
76 96 

- 
6 01 
0 45 
0 39 
0 71 
0 35 
0.02 

15672.00 
142.21 
93 79 
76.96 

- 

Wkg 
Wkg 
m!#g 
w/kg 
%i/kg 
m/kg 
mglkg 
n-vim 
mgh 
Wkg - 
mg& 
mgM 
wn?3 
wlkg 
Wkg 
mgM 
wM 
mglkg 
mt#g 
wlkg - 

EPC 
Selected 

for Hazard 
Calculatron 

Intake 
(Non-Cancer) 

Intake 
[Non-Cancer) 

Unrts 

M 2 9E-06 mglkg-day 
M 2 2E-07 mglkg-day 
M 1 9E-07 mglkg-day 
M 3 5E-07 mglkg-day 
M 1 7E-07 mglkg-day 
M 1 OE-06 mgikg-day 
M 7 7E-03 mglkg-day 
M 7 OE-05 mglkg-day 
M 4.4E-04 mglkg-day 
M 3.6E-04 mglkg-day 

M l.OE-05 mglkg-day 
M 2 3E-06 mglkg-day 
M 2 OE-06 mglkg-day 
M 3 7E-06 mglkg-day 
M 1 6E-07 mglkg-day 
M l.lE-07 mglkg-day 
M 0 lE-03 mgikg-day 
M 7.4E-05 mglkg-day 
M 4 9E-05 mglkg-day 
M 4.OE-05 mglkg-day 

Reference 
Dose 

- 
3 OE-04 

NIA 

N/A 
N/A 

5 OE-03 
5.OE-05 
3.OE-01 
2 3E-02 
2.OE-02 
7 OE-03 

- 
2 9E-04 

NIA 

N/A 
NIA 

5 OE-05 
4.OE-05 
1 5E-02 
2 3E-02 
2 OE-03 
1.4E-04 

- 
)tal Hazard 

mglkglday 

Reference 

1 N/A 

Reference 
Dose Units Concentratior --I-- 

mglkglday 1 N/A 

mglkglday N/A 

N/A N/A 
N/A N/A 
N/A N/A 

l- 

mglkglday N/A 
mglkg-day N/A 
mglkglday N/A 
mglkglday N/A 
mglkg-day NIA 

lex Across All Exposure Rc 

Reference Hazard 
:oncentratton Quotient 

N/A N/A 
N/A N/A 
NIA N/A 
N/A 3 5E-05 
NIA 2 IE-04 
N/A 2.6E-02 
N/A 3 OE-03 
N/A 2 2E-02 

N/A N/A 

N/A 1 5.lE-02 

N/A N/A 

NIA I 3 5E-02 

NIA NIA 
N/A 3 7E-03 
NIA 2 BE-03 
N/A 5.4E-01 
N/A 3 2E-03 
NIA 2 4E-02 
N/A 1 2.9E-01 

:s/Pathways v 



TABLE 8.5.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill D (Site 4) 

Receptor Population: Trespasser 

igestion 

rermal 

Arsenic 7.62 
Beruo(a)Anthracene 1.40 
Benzo(a)Pyrene 0.87 
Benzo(b)Fluoranthene 1.90 
Beryllium 1.10 
Dieldrin 0.07 
Iron 24405.55 
Manganese 248.32 
Nickel 546.00 
Vanadium 227.35 
Arsenic 7.62 
Benzo(a)Anthracene 1.40 
Benzo(a)Pyrene 0.87 
Benzo(b)Fluoranthene 1.90 
Beryllium 1.10 
Dieldrin 0.07 
Iron 24405.55 
Manganese 248.32 
Nickel 546.00 
Vanadium 227.35 

M= Medium Specific 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

w/kg 7.62 

mg/kg 1.40 
mdkg 0.87 
w/kg 1.90 
mglkg 1.10 

mg/kg 0.07 
mg/kg 24405.55 
mglkg 248.32 
w&g 546.00 

Wkg 227.35 

mgM 7.62 
w/kg 1.40 
Wkg 0.87 

Wkg 1.90 
mgh 1.10 
w/kg 0.07 
w/kg 24405.55 
mg/kg 248.32 
mg/h 546.00 
w/kg 227.35 

Route 
EPC 

Value 

Route 
EPC 

Units 

EPC Selected 
for Risk 

Calculation 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

intake 
(Cancer) 

1.2E-06 
2.3E-07 
1.4E-07 
3.1 E-07 
1.8E-07 
1.2E-08 
4.OE-03 
4.OE-05 
8.9E-05 
3.7E-05 

5.3E-07 
3.OE-07 
1.9E-07 
4.1 E-07 
2.4E-08 
1.6E-08 
5.3E-04 
5.4E-06 
1.2E-05 
4.9E-06 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 
mg/kg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 

Total Risk 

Cancer Slope 
Factor 

1.5E+CrO 
?.3E-01 
7.3E+OO 
7.3E-01 
4.3E+00 
1.6E+ol 

N/A 
N/A 
N/A 
N/A 

1.6E+OO 
N/A 
N/A 
N/A 

4.3E+O2 
2.OE+Ol 

N/A 
N/A 
N/A 

Cancer Slope 
Factor Units 

mglkg-day -1 
mg/kgday -1 
mg/kg-day -1 
mg/kg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

mg/kg-day -1 
mg/kg-day -1 
mg/kg-day -1 
mg/kg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

outes/Pathways 

Cancer 
Risk 

1.9E-06 
1.7E-07 
1 .OE-06 
2.3E-07 
7.7E-07 
1.9E-07 

N/A 
N/A 
N/A 
N/A 

8.3E-07 
N/A 
N/A 
N/A 

1 .OE-05 
3.1 E-07 

N/A 
N/A 
N/A 
N/A 

1.6E-05 



TABLE 8.5.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill D (Site 4) 

Exposure Medium: Surface Soil 

Receptor Population: Trespasser 

Exposure 
Route 

Chemical Medium Medium Route Route EPC Selected 
of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation 

rgestion 

termal 

Arsenic 6.01 
Beruo(a)Anthracene 0.45 
Benzo(a)Pyrene 0.39 
Benzo(b)Fluoranthenr 0.71 
Beryllium 0.35 
Dieldrin 0.02 
Iron 15672.00 
Manganese 142.21 
Nickel 93.79 
Vanadium 76.96 

Arsenic 6.01 
Benzo(a)Anthracene 0.45 
Benzo(a)Pyrene 0.39 
Beruo(b)Fluoranthem 0.71 
Beryllium 0.35 
Dieldrin 0.02 
Iron 15672.00 
Manganese 142.21 
Nickel 93.79 
Vanadium 76.96 

M= Medium Specific 

6.01 
0.45 
0.39 
0.71 
0.35 
0.02 

15672.00 
142.21 
93.79 
76.96 

6.01 
0.45 
0.39 
0.71 
0.35 
0.02 

15672.00 
142.21 
93.79 
76.96 

M 9.8E-07 
M 7.3E-08 
M 6.3E-08 
M 1.2E-07 
M 5.8E-08 
M 3.5E-09 
M 2.6E-03 
M 2.3E-05 
M 1.5E-05 
M 1.3E-05 

M 4.1E-07 
M 9.7E-08 
M 8.4E-08 
M 1.5E-07 
M 7.6E-09 
M 4.6E-09 
M 3.4E-04 
M 3.1 E-06 
M 2.OE-06 
M : .:E-O6 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope Cancer Slope 
Factor Factor Units 

mglkg-day 1.5E+OO mg/kg-day -1 
mglkg-day 7.3E-01 mg/kg-day -1 
mglkg-day 7.3E+OO mg/kg-day -1 
mglkg-day 7.3E-01 mg/kg-day -1 
mglkg-day 4.3E+OO mg/kg-day -1 
mglkg-day 1.6E+ol mg/kg-day -1 
mg/kg-day N/A N/A 
mglkg-day N/A N/A 
mg/kg-day N/A N/A 
mg/kg-day N/A N/A 

mglkg-day 1.6E+oO mglkg-day -1 
mglkg-day N/A mglkg-day -1 
mglkg-day N/A mglkg-day -1 
mg/kg-day N/A mg/kg-day -1 
mglkg-day 4.3E+02 mg/kg-day -1 
mglkg-day 2.OE+Ol mg/kg-day -1 
mg/kg-day N/A N/A 
mglkg-day N/A N/A 
mg/kg-day N/A N/A 
mg/kg-day N/A N/A 

Total Risk A ISS All Exposun !outes/Pathways 

Cancer 
Risk 

1.5E-06 
5.3E-08 
4.6E-07 
8.4E-08 
2.5E-07 
5.6E-08 

N/A 
N/A 
N/A 
N/A 

6.6E-07 
N/A 
N/A 
N/A 

3.3E-06 
9.2E-08 

N/A 
N/A 
N/A 
WA 

6.4E-06 



TABLE 8.6.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill D (Site 4) 

Exposure 
Route 

Chemical 
of Potential 

Concern 

igestion 

ermal 

Arsenic 7.62 
Beruo(a)Anthracene 1.40 
Benzo(a)Pyrene 0.87 
Benzo(b)Fluoranthene 1.90 
Beryllium 1.10 
Dieldrin 0.07 
Iron 24405.55 
Manganese 248.32 
Nickel 546.00 
Vanadium 227.35 

Arsenic 7.62 
Benzo(a)Anthracene 1.40 
Beruo(a)Pyrene 0.87 
Benzo(b)Fluoranthene 1.90 
Beryllium 1.10 
Dieldrin 0.07 
Iron 24405.55 
Manganese 248.32 
Nickel 546.00 

IVanadium 227.35 

M= Medium Specific 

Medium Medium 
EPC EPC 
Value Units 

w/kg 7.62 

n-a/kg 1.40 

mg/kg 0.87 

w/kg 1 .QO 

mglkg 1.10 

Wkg 0.07 

mglkg 24405.55 

w/kg 248.32 

m/kg 546.00 

w/kg 227.35 

w/kg 7.62 

w/kg 1.40 

w/kg 0.87 

mg/kg 1.90 

w/kg 1.10 

Wkg 0.07 
w/kc! 24405.55 

w/kg 248.32 

mg/kg 546.00 

mg/kg 227.35 

Route 
EPC 
Value 

Route 
EPC 

Units 

EPC Selected 
for Risk 

Calculation 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Cancer) 

3.8E-07 
7.OE-08 
4.3E-08 
9.5E-08 
5.5E-08 
3.6E-09 
1.2E-03 
1.2E-05 
2.7E-05 
l.lE-05 

4.1 E-07 
7.5E-08 
4.7E-08 
1 .OE-07 
5.9E-08 
3.9E-09 
1.3E-03 
1.3E-05 
2.9E-05 
1.2E-05 

- 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mg/kg-day 
mglkg-day 
mglkg-day 
w#g-day 
mglkg-day 
mgfkgday 
mglkg-day 
mglkg-day 
mglkg-day 
mglkgday 

Total Risk A 

Cancer Slope 
Factor 

1.5E+OO 
7.3E-01 
7.3E+OO 
7.3E-01 
4.3E+OO 
1.6E+01 

N/A 
N/A 
N/A 
N/A 

1.6E+OO 
N/A 
N/A 
N/A 

4.3E+02 
2.OE+Ol 

N/A 
N/A 
N/A 
N/A 

ass All Exposu~ 

Cancer Slope 
Factor Units 

mg/kg-day -1 
mglkgday -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

ioutes/Pathways 

Cancer 
Risk 

5.7E-07 
5.1 E-08 
3.2E-07 
6.9E-08 
2.4E-07 
57E-08 

N/A 
N/A 
N/A 
N/A 

6.5E-07 
N/A 
N/A 
N/A 

2.5E-05 
7.7E-08 

N/A 
N/A 
N/A 
N/A 

2.7E-05 



Scenario Timeframe: Current 

Exposure Medium: Surface Soil 

Receptor Population: Trespasser 

Exposure 
Route 

Chemical 
of Potential 
Concern 

I 
igestion IArsenic 

rermal 

Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Dieldrin 
Iron 
Manganese 
Nickel 
Vanadium 

Arsenic 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Dieldrin 
Iron 
Manganese 
Nickel 

IVanadiiim 

M= Medium Specific 

Medium Medium 
EPC EPC 

Value Units 

Route 
EPC 

Value 

6.01 w&I 6.01 
0.45 mgfkg 0.45 
0.39 w/kg 0.39 
0.71 mg/kg 0.71 
0.35 m!dkg 0.35 
0.02 w/kg 0.02 

15672.00 w/kg 15672.00 
142.21 mg/kg 142.21 
93.79 w/kg 93.79 
76.96 w/kg 76.96 

6.01 m$h 6.01 
0.45 w/kg 0.45 
0.39 w/kg 0.39 
0.71 mg/kg 0.71 
0.35 mdkg 0.35 
0.02 w/kg 0.02 

15672.00 w/kg 15672.00 
142.21 w/kg 142.21 
93.79 w/kg 93.79 
76.96 mgkg 76.96 

TABLE 8.6.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill D (Site 4) 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

f-4 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Cancer) 

3.OE-07 
2.2E-08 
1.9E-08 
35E-08 
1.8E-08 
l.lE-09 
7.8E-04 
7.1E-06 
4.7E-06 
3.8E-06 

3.2E-07 
2.4E-08 
2.1E-08 
3.8E-08 
1.9E-08 
1.2E-09 
8.4E-04 
7.7E-06 
5.OE-06 
4.1 E-06 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mg/kg-day 

mglkg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mgikg-day 
rotal Risk AC 

Cancer Slope 
Factor 

15E+OO 
7.3E-01 
7.3E+OO 
7.3E-01 
4.3E+OO 
1.6E+ol 

N/A 
N/A 
N/A 
N/A 

1.6E+OO 
N/A 
N/A 
N/A 

4.3E+02 
2.OE+Ol 

N/A 
N/A 
N/A 
N/A 

ISS All Exposurl 

Cancer Slope 
Factor Units 

mglkgday -1 
mglkg-day -1 
mg/kg-day -1 
mglkg-day -1 
mg/kg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

mgikg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mg/kg-day -1 
mg/kg-day -1 

N/A 
N/A 
N/A 
WA 

!outes/Pathways 

Cancer 
Risk 

45E-07 
1.6E-08 
1.4E-07 
2.6E-08 
7.6E-08 
1.7E-08 

N/A 
N/A 
N/A 
N/A 

5.1 E-07 
N/A 
N/A 
N/A 

8.2E-06 
2.3E-08 

N/A 
N/A 
N/A 
..,. 
N/H 

9.4E-06 



TABLE 8.7.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill D (Site 4) 

q 

C 

q 

Scenario Timeframe: Current 

Exposure Chemical 
of Potential 

Concern 

Medium 
EPC 
Value 

I I 
igestion /Arsenic 1 7.62 

)ermal 

Benzo(a)Anthracene 1.40 
Beruo(a)Pyrene 0.87 
Benzo(b)Fluoranthene 1.90 
Beryllium 1.10 
Dieldrin 0.07 
Iron 24405.55 
Manganese 248.32 
Nickel 546.00 
Vanadium 227.35 

Arsenic 7.62 
Ben.zo(a)Anthracene ~ 1.40 
Benzo(a)Pyrene 0.87 
Benzo(b)Fluoranthene 1.90 
Beryllium 1.10 
Dieldrin 0.07 
Iron 24405.55 
Manganese ~ 248.32 
Nickel 546.00 

IVanadium 1 227.35 

M= Medium Specific 

Medium 
EPC 

Units 

Route 
EPC 
Value 

mg/kg 7.62 
w/kg 1.40 

w/kg 0.87 

w/kg 1.90 

w/kg 1.10 

w/kg 0.07 
mgh 24405.55 

w/kg 248.32 

mg/kg 546.00 

mglkg 227.35 

mg/kg 7.62 

w!lkg 1.40 

w/kg 0.87 

mgM4 1.90 

w/kg 1.10 

w/kg 0.07 

w/kg 24405.55 

m/kg 248.32 

w/kg 546.00 

mg/kg 227.35 

Route 
EPC 
Units 

11 1.6E-05 M 

M 119.9E-07 

Intake 
(Cancer) 

Units 

mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 
mglkg-day 
mgikg-day 
mglkg-day 
mg/kg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 
mgtkg-day 

Cancer Slope 
Factor 

1.5E+OO 
7.3E-01 
7.3E+OO 
7.3E-01 
4.3E+OO 
1.6E+ol 

N/A 
N/A 
N/A 
N/A 

1.6E+OO 
N/A 
N/A 
N/A 

4.3E+02 
2.OE+Ol 

N/A 
N/A 
N/A 
N/A 

All txposur 

, 

Cancer Slope 
Factor Units 

mg/kgday -1 
mglkg-day -1 
mg/kg-day -1 
mglkg-day -1 
mg/kg-day -1 
mg/kg-day -1 

N/A 
N/A 
N/A 
N/A 

mg/kg-day -1 
mglkg-day -1 
mg/kg-day -1 
mg/kg-day -1 
mg/kg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

toutes/Pathways 

Cancer 
Risk 

8.OE-07 
7.1 E-08 
4.4E-07 
9.7E-08 
3.3E-07 
8.OE-08 

N/A 
N/A 
N/A 
N/A 

1.6E-06 
N/A 
N/A 
N/A 

6.1E-05 
1.9E-07 

N/A 
N/A 
N/A 
N/A 

6.5E-05 



Scenario Timeframe: Current 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Onsite 
Receptor Population: Trespasser 
IReceptor Age: Adult 

lgestion Arsenic 6.01 
Benzo(a)Anthracene 0.45 
Benzo(a)Pyrene 0.39 
Benzo(b)Fluoranthene 0.71 
Beryllium 0.35 
Dieldrin 0.02 
Iron 15672.00 
Manganese 142.21 
Nickel 93.79 

Iermal 
IVanadium 1 76.96 

1 Arsenic 1 6.01 
Benzo(a)Anthracene 0.45 
Benzo(a)Pyrene 0.39 
Benzo(b)Fluoranthene 0.71 
Beryllium 0.35 
Dieldrin 0.02 
Iron 15672.00 
Manganese 142.21 
Nickel 93.79 

p~anadium I , 76.96 

M= Medium Specific 

Medium 
EPC 
Units 

TABLE 8.7.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill D (Site 4) 

Route 
EPC 

Value 

Route 
EPC 
Units 

6.01 mg/kg 
0.45 mglkg 
0.39 wM 
0.71 mg/kg 
0.35 m/kg 
0.02 w/kg 

15672.00 w/kg 
142.21 wkt 
93.79 mg/kg 
76.96 mgN 
6.01 wtfb 
0.45 w&3 
0.39 mdkg 
0.71 w/kg 
0.35 w/kg 
0.02 mg/kg 

15672.00 w/kg 
142.21 w/kg 
93.79 m&i 
76.96 mg/kg 

EPC Selected 
for Risk 

Calculation 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Cancer) 

4.2E-07 
3.1E-08 
2.7E-08 
5.OE-08 
2.5E-08 
1.5E-09 
l.lE-03 
9.9E-06 
6.5E-06 
5.4E-06 

7.8E-07 
5.8E-08 
5.OE-08 
9.2E-08 
4.6E-08 
2.8E-09 
Z.OE-03 
1.8E-05 
1.2E-05 
1 .OE45 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

Total Risk Aa 

Cancer Slope 
Factor 

1.5EtOO 
7.3E-01 
7.3E+OO 
7.3E-01 
4.3E+OO 
1.6E+Ol 

N/A 
N/A 
N/A 
N/A 

1.6E+OO 
N/A 
N/A 
N/A 

4.3E+02 
2.OE+Ol 

N/A 
N/A 
N/A 
N/A 

es All Exposurt 

Cancer Slope 
Factor Units 

mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

toutes/Pathways 

Cancer 
Risk 

6.3E-07 
2.3E-08 
2.OE-07 
3.6E-08 
l.lE-07 
2.4E-08 

N/A 
N/A 
N/A 
N/A 

1.2E-06 
N/A 
N/A 
N/A 

2.OE-05 
5.5E-08 

N/A 
NIA 
N/A 
.,,a ,“,I? 

2.2E-05 



TABLE 8.8.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill D (Site 4) 

~ 

Receptor Population: Resident 

igestion Arsenic 7.62 
Benzo(a)Anthracene 1.40 
Benzo(a)Pyrene 0.87 
Benzo(b)Fluoranthene 1.90 
Beryllium 1.10 
Dieldrin 0.07 
Iron 24406.55 
Manganese 248.32 
Nickel 546.00 
Vanadium 227.35 

lerrnal Arsenic 7.62 
Benzo(a)Anthracene 1.40 
Benzo(a)Pyrene 0.87 
Benzo(b)Fluoranthene 1.90 
Beryllium 1.10 
Dieldrin 0.07 
Iron 24405.55 
Manganese 248.32 
Nickel 546.00 

IVanadium 227.35 

M= Medium Specific 

Medium 
EPC 
Value 

Medium 
EPC 
Units 

Route 
EPC 
Value 

f-w/kg 7.62 

w/kg 1.40 
m/kg 0.87 

mgfb 1.90 

Wb 1.10 

w/kg 0.07 
w/kg 24405.55 

mg/kg 248.32 
mglkg 546.00 

w/kg 227.35 

msh 7.62 
w/kg 1.40 
w/h 0.87 

mdkg 1.90 
w/kg 1.10 

w/kg 0.07 

mg/kg 24405.55 
w/kg 248.32 

w/kg 546.00 

w/kg 227.35 

Route 
EPC 
Units 

mglkg 
w&4 
w/kg 
mdkg 
md% 
w/kg 
mgkt 
w/kg 
w/kg 
mglkg 

mf#g 
w/kg 
w/kg 
mg/kg 
wk7 
w/hi! 
w/kg 
w/kg 
w/kc! 
msM 

EPC Selected 
for Risk 

Calculation 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Cancer) 

8.4E-06 
1.5E-06 
9.5E-07 
2.1E-06 
1.2E-06 
7.9E-08 
2.7E-02 
2.7E-04 
6.OE-04 
2.5E-04 

3.5E-06 
2.OE-06 
1.3E-06 
2.8E-06 
1.6E-07 
1 .OE-O7 
3.5E-03 
3.6E-05 
7.9E-05 
3.3E-05 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

Total Risk A 

CancerSlope 
Factor 

1.5E+OO 
7.3E-01 
7.3E+OO 
7.3E-01 
4.3E+OO 
1.6EtOl 

N/A 
N/A 
N/A 
N/A 

1.6EtOO 
N/A 
N/A 
N/A 

4.3E+02 
2.OEtO.l 

N/A 
N/A 
N/A 
N/A 

ISS All Exposure 

Cancer Slope 
Factor Units 

mg/kgday -1 
mg/kg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

mglkg-day -1 
mglkg-day -1 
mg/kg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

loutes/Pathways 

Cancer 
Risk 

1.3E-05 
l.lE-06 
7.OE-06 
1.5E-06 
5.2E-06 
1.3E-06 

N/A 
N/A 
N/A 
N/A 

5.6E-06 
N/A 
N/A 
N/A 

6.9E-05 
2.1 E-06 

N/A 
N/A 
N/A 
N/A 

1 .OE-O4 



TABLE 8.8.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill D (Site 4) 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Onsite 
Receptor Population: Resident 
Receptor Age: Child 

Exposure 
Route 

Chemical 
of Potential 
Concern 

igestion 

rermal 

Arsenic 6.01 
Benzo(a)Anthracene 0.45 
Benzo(a)Pyrene 0.39 
Benzo(b)Fluoranthene 0.71 
Beryllium 0.35 
Dieldrin 0.02 
Iron 15672.00 
Manganese 142.21 
Nickel 93.79 
Vanadium 76.96 

Arsenic 6.01 
Benzo(a)Anthracene 0.45 
Benzo(a)Pyrene 0.39 
Benzo(b)Fluoranthene 0.71 
Berytlium 0.35 
Dieldrin 0.02 
Iron 15672.00 
Manganese 142.21 
Nickel 93.79 

IVanadium 76.96 

M= Medium Specific 

Medium 
EPC 
Value 

Medium Route 
EPC EPC 
Units Value 

Route 
EPC 
Units 

6.01 w/kg 
0.45 m#g 
0.39 mg/kg 
0.71 w/kg 
0.35 w/kg 
0.02 w/kg 

15672.00 maks 
142.21 mglkg 
93.79 m/kg 
76.96 mgM 
6.01 mgW 
0.45 mdh 
0.39 wVkg 
0.71 mgk! 
0.35 w/kg 
0.02 w&3 

15672.00 mg/kg 
142.21 mg/kg 
93.79 w/kg 
76.96 mglkg 

EPC Selected 
for Risk 

Calculation 

M 
M 
M 
M 
M 
M 
M 
M 

M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Cancer) 

6.6E-06 
4.9E-07 
4.3E-07 
7.8E-07 
3.9E-07 
2.3E-08 
1.7E-02 
1.6E-04 
1 .OE-04 
8.4E-05 

2.8E-06 
6.5E-07 
5.6E-07 
1 .OE-O6 
5.1 E-08 
3.1 E-08 
2.3E-03 
2.1E-05 
1.4E-05 
l.lE-05 

Intake 
(Cancer) 

Units 

mglkg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
rotal Risk Ac 

Cancer Slope 
Factor 

15E+OO 
7.3E-01 
7.3E+OO 
7.3E-01 
4.3E+OO 
1.6E+Ol 

N/A 
N/A 
N/A 
N/A 

1.6E+OO 
N/A 
N/A 
N/A 

4.3E+02 
2.OE+Ol 

N/A 
N/A 
N/A 
N/A 

ISS All Exposurl 

Cancer Slope 
Factor Units 

mglkg-day -1 
mg/kgday -1 
mglkg-day -1 
mglkgday -1 
mg/kg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

mglkgday -1 
mg/kg-day -1 
mglkg-day -1 
mglkgday -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

!outes/Pathways 

Cancer 
Risk 

9.9E-06 
3.6E-07 
3.1 E-06 
5.7E-07 
1.7E-08 
3.8E-07 

N/A 
N/A 
N/A 
N/A 

4.4E-06 
N/A 
N/A 
N/A 

2.2E-05 
6.2E-07 

N/A 
N/A 
N/A 
N/A 

4.3E-05 

.,. ., 



TABLE 8.9.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill D (Site 4) 

Exposure Medium: Surface Soil 

Receptor Population: Resident 

‘$::‘I 
Concern Value 

rgestion Arsenic 7.62 
Benzo(a)Anthracene 1.40 
Benzo(a)Pyrene 0.87 
Benzo(b)Fluoranthene 1.90 
Beryllium 1.10 
Dieldrin 0.07 
Iron 24405.55 
Manganese 248.32 
Nickel 546.00 
Vanadium 1 227.35 

ermal Arsenic 1 7.62 
Benzo(a)Anthracene 1.40 
Benzo(a)Pyrene 0.87 
Benzo(b)Fluoranthene 1.90 
Beryllium 1.10 
Dieldrin 0.07 
Iron 24405.55 
Manganese 248.32 
Nickel 546.08 
Vanadium 1 227.35 

M= Medium Specific 

Medium 
EPC 
Units 

w/kg 

Route 
EPC 

7.62 
m#g 1.40 
w/kg 0.87 
w/kg 1.90 
mg/kg 1.10 
mglkg 0.07 
w/kg 24405.55 
mg/kg 248.32 
w/kg 546.00 
w/kg 1 227.35 

wM 1 7.62 
1.40 
0.87 
1.90 
1.10 
0.07 

24405.55 
248.32 
546.60 

w/kg 1 227.35 w/kg M 11 6.2E-05 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
rotal Risk A 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

1.5EtOO 
7.3E-01 
7.3E+OO 
7.3E-01 
4.3E+OO 
1.6E+Ol 

N/A 
N/A 
N/A 
N/A 

1.6E+OO 
N/A 
N/A 
N/A 

4.3E+O2 
2.OE+Ol 

N/A 
N/A 
N/A 
N/A 

)ss All Exposurl 

I 
mglkgday -1 I 5.4E-06 
mglkgday -1 4.6E-07 
mglkg-day -1 3.OE-06 
mglkg-day -1 6.5E-07 
mglkg-day -1 2.2E-06 
mglkg-day -1 5.4E-07 

N/A N/A 
N/A N/A 
N/A N/A 
N/A I N/A 

mglkg-day -1 I l.OE-05 
mglkg-day -1 N/A 
mglkg-day -1 N/A 
mglkg-day -1 N/A 
mglkg-day -1 1.3E-04 
mglkg-day -1 3.9E-06 

N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 

!outes/Pathways 11.6E-04 



TABLE 8.9.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill D (Site 4) 

I; 
cenario Timeframe: Future 

Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Onsite 
Receptor Population: Resident 
Receotor Aae: Adult 

Exposure 
Route 

lgestion Arsenic 

ermal 

Chemical Medium Medium Route Route 
of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

I I 
1 6.01 I mglkg 

Benzo(a)Anthracene 
Benzo(a)F’yrene 
Benzo(b)Fluoranthene 
Beryllium 
Dieldrin 
Iron 
Manganese 
Nickel 
Vanadium 

Arsenic 

0.45 
0.39 
0.71 
0.35 
0.02 

15672.00 
142.21 
93.79 
76.96 

6.01 

~ Wk3 
i mdkg 

mg/kg 
w/kg 
mg/kg 
w/kg 
mg/kg 
w/kg 
mglkg 

w/kg 

‘Vanadium 

Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Dieldrin 
Iron 
Manganese 
Nickel 

0.45 
0.39 
0.71 
0.35 
0.02 

15672.00 
142.21 
93.79 

I , 76.96 

w/kg 
w/kg 
w/kg 
mdb 
mg/kg 
w/kg 
w/kg 
w/kg 
mgikg 

M= Medium Specific 

6.01 wM 
0.45 wh 
0.39 mgh 
0.71 w/kg 
0.35 mg/kg 
0.02 w/kg 

15672.00 w/kg 
142.21 w&t 
93.79 w/kg 
76.96 w&i 
6.01 maNt 
0.45 mgM 
0.39 mg/kg 
0.71 mg/kg 
0.35 w/kg 
0.02 mg/kg 

15672.00 w/kg 
142.21 mglkg 
93.79 w/kg 
76.96 mgiicg 

EPC Selected 

11 2.iE-06 M 

Cancer Slope 
Factor 

Intake 
(Cancer) 

Units I 
mglkg-day 
mglkg-day 
mg/kg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day ~ 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mgikg-day I 

Total Risk Across 

1.5E+OO 
7.3E-01 
7.3E+OO 
7.3E-01 
4.3E+OO 
1.6E+Ol 

N/A 
N/A 
N/A 
N/A 

1.6E+OO 
N/A 
N/A 
N/A 

4.3E+02 
2.OE+Ol 

N/A 
N/A 
N/A 
NiA 

All tXpOSUrt 

Cancer Slope 
Factor Units 

mglkgday -1 
mg/kg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

mg/kg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

toutes/Pathways 

Cancer 
Risk 

4.2B06 
1.5E-07 
1.3E-06 
2.4E-07 
7.1 E-07 
1.6E-07 

N/A 
N/A 
N/A 
N/A 

8.3E-06 
N/A 
N/A 
N/A 

4.1E-05 
1.2E-06 

N/A 
N/A 
N/A 
NiA 

5.8E-05 



TABLE 8.1O.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill D (Site 4) 

Exposure Medium: Surface Soil 

Receptor Population: Construction Worker 

Exposure 
Route 

Chemical 
of Potential 
Concern 

igestion 

rermal 

Arsenic 7.62 
Benzo(a)Anthracene 1.40 
Benzo(a)Pyrene 0.87 
Benzo(b)Fluoranthene 1.90 
Beryllium 1.10 
Dieldrin 0.07 
Iron 24405.55 
Manganese 248.32 
Nickel 546.00 
Vanadium 227.35 

Arsenic 7.62 
Benzo(a)Anthracene 1.40 
Benzo(a)Pyrene 0.87 
Benzo(b)Fluoranthene 1.90 
Beryllium 1.10 
Dieldrin 0.07 
Iron 24405.55 
Manganese 248.32 
Nickel 546.00 
Vanadium 227.35 

M= Medium Specific 

Medium Medium 
EPC EPC 
Value Units 

mg/kg 7.62 

wit/kg 1.40 

w@g 0.87 
w/h 1.90 

w/kg 1.10 

w/h 0.07 

w/kg 24405.55 

w/kg 248.32 
w/kg 546.00 
w/kg 227.35 

mdkg 7.62 
w/kg 1.40 
w/h 0.87 
w/kg 1.90 
w/kg 1.10 
wt/kg 0.07 
mg/kg 24405.55 
w/kg 248.32 

w/kg 546.00 

mglkg 227.35 

Route 
EPC 
Value 

Route 
EPC 
Units 

w/kg 
mglkg 
mglkg 
w/kg 
w/kg 
n-&!/kg 
wkt 
wSkg 
w/kg 
w/kg 

wh 
w/kg 
w/kg 
w/kg 
w/kg 
mg/kg 
mg/kg 
mgh 
mglkg 
w/kg 

EPC Selected 
for Risk 

Calculation 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Cancer) 

2.6E-07 
4.7E-08 
2.9E-08 
6.4E-08 
3.7E-08 
2.4E-09 
8.2E-04 
8.3E-06 
1.8E-05 
7.6E-06 

9.OE-08 
5.2E-08 
3.2E-08 
7.OE-08 
4.1 E-09 
2.7E-09 
9.OE-05 
9.2E-07 
2.OE-06 
8.4E-07 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
rotal Risk AI 

Cancer Slope 
Factor 

1.5E+OO 
7.3E-01 
7.3E+OO 
7.3E-01 
4.3EtOO 
1.6E+Ol 

N/A 
N/A 
N/A 
N/A 

1.6EtOO 
N/A 
N/A 
N/A 

4.3E+02 
2.OEtOl 

N/A 
N/A 
N/A 
N/A 

rss All Exposun 

Cancer Slope 
Factor Units 

mglkg-day -1 
mglkgday -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mg/kg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

loutes/Pathways 

Cancer 
Risk 

3.8E-07 
3.4E-08 
2.1E-07 
4.7E-08 
1.6E-07 
3.9E-08 

N/A 
N/A 
N/A 
N/A 

1.4E-07 
N/A 
N/A 
N/A 

1.8E-06 
5.3E-08 

N/A 
N/A 
N/A 
N/A 

2.8E-06 



TABLE 8.10.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill D (Site 4) 

Scenario Timeframe: Future 1 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Onsite 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Exposure 
Route 

Chemical Medium Medium Route Route EPC Selected 
of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation 

igestion 

wmal 

Arsenic 6.01 
Benzo(a)Anthracene 0.45 
Benzo(a)Pyrene 0.39 
Benzo(b)Fluoranthene 0.71 
Beryllium 0.35 
Dieldrin 0.02 
Iron 15672.00 
Manganese 142.21 
Nickel 93.79 
Vanadium 76.96 

Arsenic 6.01 
Benzo(a)Anthracene 0.45 
Benzo(a)Pyrene 0.39 
Benzo(b)Fluoranthene 0.71 
Beryllium 0.35 
Dieldrin 0.02 
Iron 15672.00 
Manganese 142.21 
Nickel 93.79 

IVanadium 76.96 

M= Medium Specific 

6.01 
0.45 
0.39 
0.71 
0.35 
0.02 

15672.00 
142.21 
93.79 
76.96 

6.01 
0.45 
0.39 
0.71 
0.35 
0.02 

15672.00 
142.21 
93.79 
76.96 

Intake 
(Cancer) 

M 2.OE-07 
M 1.5E-08 
M 1.3E-08 
M 2.4E-08 
M 1.2E-08 
M 7.2E-10 
M 5.3E-04 
M 4.8E-06 
M 3.1E-06 
M 2.6E-06 

M 7.1 E-08 
M 1.7E-08 
M 1.4E-08 
M 2.6E-08 
M 1.3E-09 
M 7.9E-10 
M 5.8E-05 
M 5.3E-07 
M 3.5E-07 
M 2.9E-07 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

Total Risk Across All txposun 

1.5E+OO 
7.3E-01 
7.3E+OO 
7.3E-01 
4.3E+OO 
1.6E+Ol 

N/A 
N/A 
N/A 
N/A 

1.6E+OO 
N/A 
N/A 
N/A 

4.3E+02 
2.OE+Ol 

N/A 
N/A 
N/A 
..,. 
N/A 

Cancer Slope Cancer Slope 
Factor Factor Units 

mg/kg-day -1 
mglkg-day -1 
mg/kg-day -1 
mg/kg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

mg/kg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
NiA 

IouteslPathways 

Cancer 
Risk 

3.OE-07 
l.lE-08 
9.5E-08 
1.7E-08 
5.1 E-06 
l.lE-08 

N/A 
N/A 
N/A 
N/A 

l.lE-07 
N/A 
N/A 
N/A 

5.6E-07 
1.6E-08 

N/A 
N/A 
N/A 
N/A 

1.2E-06 



TABLE 8.11 .RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill D (Site 4) 

Scenario Timeframe: Future 
Medium: Surface Soil 
Exposure Medium: Surface Soil 
Exposure Point: Onsite 
Receptor Population: Groundskeeper 
Receptor Age: Adult 

Exposure 
Route 

lgestion 

ermal 

Chemical 
of Potential 
Concern 

Arsenic 
Benzo(a)Anthracene 
Bemo(a)Pyrene 
Benzo(b)Fluoranthene 
Beryllium 
Dieldrin 
Iron 
Manganese 
Nickel 
Vanadium 

7.62 
1.40 
0.87 
1.90 
1.10 
0.07 

24405.55 
248.32 
546.00 
227.35 

Arsenic 7.62 
Benzo(a)Anthracene 1.40 
Benzo(a)Pyrene 0.87 
Benzo(b)Fluoranthene 1.90 
Beryllium 1.10 
Dieldrin 0.07 
Iron 24405.55 
Manganese 248.32 
Nickel 546.00 

IVanadium I 227.35 

Medium 
EPC 

M= Medium Specific 

Medium Route Route EPC Selected 
EPC EPC EPC for Risk 
Units Value Units Calculation 

7.62 
1.40 
0.87 
1.90 
1.10 
0.07 

24406.55 
248.32 
546.00 
227.35 

7.62 
1.40 
0.87 
1.90 
1.10 
0.07 

24405.55 
248.32 
546.00 
227.35 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Cancer) 

1.3E-06 
2.4E-07 
1.5E-07 
3.3E-07 
1.9E-07 
1.3E-08 
4.3E-03 
4.3E-05 
9.5E-05 
4.OE-05 

4.5E-06 
2.6E-06 
1.6E-06 
3.5E-06 
2.OE-07 
2.7E-09 
4.5E-03 
4.6E-05 
1 .OE-04 
4.2E-05 

Intake 
(Cancer) 

Units 

- 

I Cancer Slope 
Factor 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mg/kg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

1 

1.5E+OO 
7.3E-01 
7.3EtOO 
7.3E-01 
4.3E+OO 
1.6E+Ol 

N/A 
N/A 
N/A 
N/A 

1.6E+OO 
N/A 
N/A 
N/A 

4.3E+02 

~ 
2.OE+Ol 

N/A 
N/A 
N/A 
N/A 

Klsk Across All Exposurl 

mglkg-day 
-. .-. . 
I otal 

Cancer Slope Cancer 
Factor Units Risk 

mg/kg-day -1 
mg/kgday -1 
mg/kg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

mglkg-day -1 
mg/kg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 
N/A 

IouteslPathways 

2.OE-06 
1.8E-07 
l.lE-06 
2.4E-07 
8.3E-07 
2.OE-07 

N/A 
N/A 
N/A 
N/A 

7.1 E-06 
N/A 
N/A 
N/A 

8.8E-05 
5.3E-08 

N/A 
N/A 
N/A 
N/A 

9.9E-05 



TABLE 8.11 CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill D (Site 4) 

Receptor Population: Groundskeeper 

Exposure Chemical Medium Medium Route 
Route of Potential EPC EPC EPC 

Concern Value Units Value 

igestion Arsenic 6.01 mglkg 6.01 w/kg M 1 .OE-O6 mg/kg-day 1.5E+OO mglkg-day -1 1.6E-06 
Benzo(a)Anthracene 0.45 mgh 0.45 mf$h M 7.8E-08 mdb-day 73E-01 mg/kg-day -1 5.7E-08 

Benzo(a)Pyrene 0.39 w/kg 0.39 Wh M 6.8E-08 mg/kg-day 7.3E+OO mglkg-day -1 4.9E-07 

Benzo(b)Fluoranthene 0.71 m@g 0.71 w/kg M 1.2E-07 mglkgday 7.3E-01 mglkg-day -1 9.lE-08 

Beryllium 0.35 mg/kg 0.35 mg/kg M 6.2E-08 mglkgday 4.3E+OO mglkg-day -1 2.7G07 

Dieldrin 0.02 mdkg 0.02 wM M 3.7E-09 mglkgday 1.6E+ol mglkg-day -1 6.OE-06 

Iron 15672.00 m/kg 15672.00 w/kg M 2.7E-03 mg/kgday N/A N/A N/A 

Manganese 142.21 w/kg 142.21 msM M 2.5E-05 mglkg-day N/A N/A N/A 
Nickel 93.79 w#g 93.79 w/kg M 1.6E-05 mglkg-day N/A N/A N/A 
Vanadium 76.96 w/kg 76.96 mdkg M 1.3E-05 mglkg-day N/A N/A N/A 

wmal Arsenic 6.01 mgM 6.01 mUk4 M 3.6E-06 wWW 1.6E+OO m&t-day -1 5.6E-06 
Benzo(a)Anthracene 0.45 w#g 0.45 wM M 8.3E-07 mglkg-day N/A mglkg-day -1 N/A 
Benzo(a)Pyrene 0.39 wfig 0.39 msN M 7.2E-07 mglkg-day N/A mglkg-day -1 N/A 
Benzo(b)Fluoranthene 0.71 w&t 0.71 w&4 M 1.3E-06 mglkg-day N/A mglkg-day -1 N/A 
Beryllium 0.35 Wb 0.35 w&i M 6.6E-08 mg/kg-day 4.3E+02 mglkg-day -1 2.8E-05 
Dieldrin 0.02 Wb 0.02 Wb M 7.9E-10 mglkgday 2.OE+Ol mglkg-day -1 1.6E-08 
Iron 15672.00 mgM 15672.00 mdb M 2.9E-03 mglkg-day N/A N/A N/A 
Manganese 142.21 mUW 142.21 w/kg M 2.6G05 mglkg-day N/A N/A N/A 
Nickel 93.79 wYW 93.79 m@g M 1.7E-05 mg/kg-day N/A N/A N/A 
Vanadium 76.96 mlhl 76.96 mdh M i .4Ea5 mg/iigday ii/A N/A N/A 

Total Risk Across All Exposure Routes/Pathways 11 3.6E-05 

M= Medium Specific 



Site 4 

Surface Soil to Groundwater 



, 



Site 4 

Surface Soil to Air 



, __ 



Site 4 

Subsurface Soil Current/Future 





TABLE 3.4 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

St Juliens Creek Landfill D (Site 4) 

Exposure Medwm. Subsurface So11 

Aluminum Aluminum w/kg w/kg 
Arsenic Arsenic wfkg wfkg 

Benzo(a)Pyrene Benzo(a)Pyrene wdkg wdkg 

Beryllium Beryllium wlkg wlkg 
Iron Iron wtM wtM 
Manganese Manganese wM wM 

Chemical 
of 

Potential 
Concern 

Units Arithmetic 95% UCL of 

I I 

Maximum 

I 

Maximum 
Mean Normal Detected Qualifier 

/ Data 1 Concentration 1 

146 93 NIA 252 00 

- 

T Reasonable Maximum Exposure 

Units jk 

mc?W 14900 00 

Central Tendency 

Medium 
EPC 

Statistic 

MZiX 

Medium 
EPC 

Rationale 

(1) 

Medium 

EPC 

Value 

12510.00 

Medium 
EPC 

Statistic 

Mean-N 

Medium 
EPC 

Rationale 

(1) 
mmg 23 50 

w/kg 0 10 

mghi 1 70 

mg/kg 46900 00 
w/kg 252.00 

Max 

Max 

Max 

Max 
Max 

1377 Mean-N 

0.11 Mean-N 

1.07 Mean-N 

31100 00 Mean-N 
149 93 Mean-N 

(1) 

(1) 

(1) 

(1) 
(1) 

Statistics: Maximum Detected Value (Max), 95% UCL of Normal Data (95% UCL-N). 95% UCL of Log-transformed Data (95% UCL-l); Mean of Log-transformed Data (Mean-T); 
Mean of Normal Data (Mean-N). 

(1) As stated in the Rtsk Assessment Assumptions Document presented in Appendtx F of this report, exposure point concentrations for this media will consist of the maxrmum detected concentration and the arithmetic mean 

‘I 9198 



TABLE 4.12 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Juliens Creek - Landfill D (Site 4) 

Scenario Trmeframe. Future 

Medium: Subsurface Soil 

E+x=.ure Medium- Subsurface Soil 

Exposure Point: Onsrte 

Receptor Population’ Construction Worker 

Receptor Age Adult r] 

%posure Route Parameter Parameter Definrbon Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cs Chemical Concentrahon rn Soil mglkg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

IRS Ingestion Rate of Sofl mglday 460 VADEQ, 1997 460 VADEQ, 1997 CSxIRxEFxEDxCFlxl/BWxi/AT 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 25 EPA, 1991 25 EPA, 1991 

CFl Cowersron Factor kg/w 1 OOE-06 NA 1 OOE-06 NA 

BW Body Werght kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Trme Cancer days 25,550 EPA, 1969 25,550 EPA, 1969 

AT-N Averaging Trme - Non-Cancer days 9,125 EPA, 1989 9,125 EPA, 1969 

Dermal cs Chemical Concentratron in Soil mdkg See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

CFl Conversion Factor Wmg 1 OOE-06 NA 1 OOE-06 NA CSxCFlxSAxAFxABxEFxEDx1/BWxl/A7 

SA Skin Surface Area Available for Contact cm’ 5,300 EPA, 1992 5,300 EPA, 1992 

AF SolI to Skin Adherence Factor mglcm’ 1 EPA, 1992 1 EPA, 1992 

A6 Absorption Factor unitless chemical-specific EPA, 1995 chemical-specific EPA, 1995 

EF Exposure Frequency days/year 250 EPA, 1991 250 EPA, 1991 

ED Exposure Duration years 25 EPA, 1991 25 EPA, 1991 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averagtng Time - Cancer days 25,550 EPA, 1969 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 9,125 EPA, 1969 9,125 EPA, 1969 

Sources 

EPA, 1969. Rrsk Assessment Guidance for Superfund. Vol l- Human Health Evaluation Manual, Part A OERR. EPA&to/t-69/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Defauft Exposure Factors Interim Final. OSWER Directive 9285-6-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/6-9110116 

EPA, 1995, Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPAf903-K-95-003. 

VADEQ, 1997: Value provided by Pat McMurray. Virginia Department of Environmental Quality, during St Juliens Creek risk assessment assumptions conference call on November 20, 1997 



of Potential of Potential 

luminum luminum 

rsenic rsenic 

Benzo(a)Pyrene Benzo(a)Pyrene 

Beryllium Beryllium 

t t 

Iron Iron 

Manganese Manganese 

Chronic/ 
Subchronic 

Chronic 

Chronic 

N/A 

Chronic 

Chronic 

Chronic 

Oral RfD 
Value 

1 .OE+OO 

3.OE-04 

NIA 

5.OE-03 

3.OE-01 

2E-02 

N/A = Not Applicable 
IRIS= Integrated Risk Information System 
RBC= Risk-Based Concentration Table. October, 1997. 

- 

I 

I - 

Oral RR) 
Units 

mglkglday 

mglkglday 

NIA 

mglkglday 

mglkglday 

mglkglday 

TABLE 5.4 
NON-CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill D (Site 4) 

Oral to Dermal 
Adjustment Factor (1) 

0.27 

0.95 

N/A 

0.01 

0.05 

1 .oo 

Adjusted 
Dermal 

RfD (2) 

Units 

3E-01 mglkglday 

3E-04 mglkglday 

N/A N/A 

5E-05 mglkglday 

2E-02 mglkglday 

2E-02 mglkglday 

Primary Combined 
Target Uncertainty/Modifying 
Organ Factors 

NIA 

Skin 

N/A 

NIA 

N/A 

NOAEL 

NIA RBC: N/A 

3 IRIS 

NIA NIA 

100 IRIS 

N/A RBC: NIA 

2 IRIS 

Sources of RfD: 
Target Organ 

Dates of RID: 
Target Organ (3; 

(MMIDDIW) 

1017/97 

11117/97 

NIA 

1 l/17/97 

1 o/7/97 

1 Ill 7197 

'17198 



Oral Cancer Slope Factor 
of Potential 

Oral to Dermal 
Adjustment 

Factor 

N/A N/A 
1.5E+OO 0.95 
7.3E+OO N/A 
4.3E+OO 0.01 

N/A N/A 

N/A N/A 

IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 
NCEA= National Center for Environmental Assessment 

TABLE 6.4 
CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill C (Site 3) 

Adjusted Dermal 
Cancer Slope Factor 

N/A 
1.4E+OO 

N/A 
4.3E-02 

N/A 

N/A 

Units Weight of Evidence/ 
Cancer Guideline 

Description 

I I 

N/A I N/A IN/A 
mglkg-day -1 
mg/kg-day -1 
mglkg-day -1 

N/A 

A IRIS 
82 IRIS 
82 IRIS 
N/A N/A 

N/A N/A N/A 

EPA Group: 
A - Human carcinogen 
81 - Probable human carcinogen - indicates that limited human data are available 
82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

Weight of Evidence: 
Known/Likely 
Cannot be Determined 
Not Likely 

Date 
(MMIDDNY) 

N/A 
11 /I 7197 
11/17/97 
11/17/97 

N/A 

N/A 

2/l 7198 



TABLE 7.12.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek - Landfill D (Site 4) 

IScenario Timeframe. Future II 

ermal 
Manganese 1 252.00 

IAluminum 1 14900 00 

M= Medium Specific 

Route 
EPC 
Units 

- 
mgW 
Wkg 
mmg 
w3M 
mgfkg 
Wkg 
mgfig 
mg/kg 
w/kg 
mm3 
mgh 
mg& - 

EPC 
Selected 

for Hazard 
Calculation 

M 
M 
M 
h4 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Non-Cancer) 

7.OE-02 
l.lE-04 
4.7E-07 
B.OE-06 
2.2E-01 
1 2E-03 
7.7E-03 
3 9E-05 
1.7E-07 
8.8E-07 
2 4E-02 
1.3E-04 

Units 

mglkg-day 1 .OE+OO 
mglkg-day 3.OE-04 --I-- mglkg-day N/A 
mgtkg-day 5 Ott-03 
mglkg-day 3.OE-01 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 

2.9E-04 
NIA 

5OE-05 
1 5E-02 

mglkg-day 2.3E-02 

Total Hazard 

Reference 
Dose Units 

- 
mglkglday 
mglkglday 

N/A 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

N/A 
mglkglday 
mglkglday 
mgikglday 

lex Across 

Reference 

I 

Reference 
Concentration Concentration 

N/A N/A 

NIA N/A 
N/A N/A 
N/A N/A 

N/A N/A 
NIA N/A 
N/A N/A 
NIA N/A 
NIA 1 N/A 

I Exposure Routes/Pathways 

- 

i 

f 
P 

Hazard 
Quotient 

- 
7 OE-02 
3.7E-01 

N/A 
1 6E-03 
7.3E-01 
5 IE-02 
2.9E-02 
1 4E-01 

N/A 
1.8E-02 
1.6E+00 
5.7E-03 

- 
3.OE+OO 

- 



TABLE 7.12.CT 
CALCULATION OF NON-CANCER HAZARDS 

CENTRAL TENDENCIES 
St Juliens Creek - Landfill D (Site 4) 

/Scenario Timeframe: Future I 
Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil 
Exposure Point: Onsrte 
Receptor Population: Construction Worker 
Receptor Age: Adult II 

of Potential 

rgestion 

ermal 

Alumrnum 
Arsenic 
Benzo(a)Pyrene 
Beryllium 
Iron 
Manganese 
Aluminum 
Arsenic 
Benzo(a)Pyrene 
Beryllium 
Iron 
Manganese 

M= Medium Specific 

- 
I 

I - 

Medium 
EPC 

Value 

12510.00 
13.77 

l.lE-01 
107 

31100.00 
14893 

12510.00 
13.77 

l.lE-01 
1.07 

31100.00 
148.93 

- 
I 

I - 

[ 

Calculatron 

~ 

w#g 1 148.93 1 wW M 
mglkg 1 12510 00 1 mglkg 1 M 

Intake 
(Non-Cancer) 

intake 
(Non-Cancer) 

Units 

59E-02 mglkg-day 
6.5E-05 wW+daY 
5 2E-07 mglkg-day 
5.OE-06 mglkg-day 
1.5E-01 Wb-day 
7.OE-04 mglkg-day 
6.5E-03 mglkg-day 
2 3E-05 wNwW 
1.8E-07 mg/kg-day 
5.5E-07 mgikg-day 
1.6E-02 mglkg-day 
7.7E-05 mg/kg-day 

Reference 
Dose 

- 
1 OE+OO 
3.OE-04 

N/A 
5OE-03 
3.OE-01 
2.3E-02 
2 7E-01 
2.9E-04 

N/A 
5 OE-05 
1.5E-02 
2.3E-02 

otai Hazard 

- 
I 

I iE 

Reference 
Dose Units 

N/A 

--, 
ma/kg/day -- . 
mglkg-day 
mglkglday 

N/A 
mglkglday 
mglkglday 
mglkg-day 

lex Across, 

:oncentratior 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Exposure Rc 

Reference 

Units 

N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

s/Pathways 

Hazard 
Quotient 

- 
5.9E-02 
22E-01 

N/A 
1 OE-03 
4 9E-01 
3.OE-02 
24E-02 
8OE-02 

N/A 
1 lE-02 
l.lE+OO 
3.4E-03 

- 
2.OE+OO 

- 



TABLE 8.12.RME 
CALCULATION OF CANCER RISKS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill D (Site 4) 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

ngestion 
I 

1 Aluminum 
Arsenic 
Benzo(a)Pyrene 
Beryllium 
Iron 
Manaanese 

M= Medium Specific 

14900.00 
23.50 
0.10 
1.70 

46900.00 
252.00 

14900.00 
23.50 
0.10 
1 .?O 

46900.00 
252.00 

Medium Route L EPC EPC 

Units Value 

Route EPC Selected 
EPC for Risk 

Units Calculation 

M 2.5E-02 
M 3.9E-05 
M 1.7E-07 
M 2.9E-06 
M 7.9E-02 
M 4.2E-04 
M 2.8E-03 
M 4.4E-06 
M 1.9E-08 
M 3.1 E-07 
M 8.7E-03 
M 4.7E-05 

Intake 
(Cancer) 

Intake Cancer Slope 
(Cancer) Factor 

Units I 
mglkg-day N/A 
mglkg-day 1.5E+OO 
mglkg-day 7.3E+OO 
mglkg-day 4.3E+OO 
mglkg-day N/A 
mglkg-day N/A 
mglkg-day N/A 
mglkg-day 1.4E+OO 
mglkg-day N/A 
mglkg-day 4.3E-02 
mg/kg-day N/A 
mglkg-day N/A 

Total Risk Across All Exposur 

- 
Cancer Slope Cancer 
Factor Units Risk 

N/A N/A 
mglkg-day -1 5.91 E-05 
mglkg-day -1 1.22E-06 
mglkg-day -1 1.23E-05 

N/A N/A 
N/A N/A 
N/A N/A 

mglkgday -1 6.20E-06 
mglkg-day -1 N/A 
mglkg-day -1 1.35E-08 

N/A N/A 
N/A N/A 

ioutes/Pathways 1 



Exposure 
Route 

rgestion 

ermal 

TABLE 8.12.CT 
CALCULATION OF CANCER RISKS 

CENTRAL TENDENCIES 
St. Juliens Creek - Landfill D (Site 4) 

Scenario Timeframe: Future 
Medium: Subsurface Soil 

II Exposure Medium: Subsurface Soil 
Exposure Point: Onsite 
Receptor Population: Construction Worker 
IReceptor Age: Adult 

Chemical 
of Potential 

Aluminum 
Arsenic 
Benzo(a)Pyrene 
Beryllium 
Iron 
Manganese 
Aluminum 
Arsenic 
Benzo(a)Pyrene 
Beryllium 
Iron 
Manoanese 

M= Medium Specific 

Medium 
EPC 

Value 

Medium 
EPC 

Units 

Route 
EPC 

Value 

12510.00 w$kg 12510.00 
13.77 mgM 13.77 

1 .I E-01 mglkg 1 .I E-01 
1.07 mglkg 1.07 

31100.00 mdkg 31100.00 
148.93 Wkg 148.93 

12510.00 mgM 12510.00 
13.77 mg/kg 13.77 

l.lE-01 mgfig l.lE-01 
1.07 m&3 1.07 

31100.00 w&4 31100.00 
148.93 mg&t 148.93 

Route 
EPC 

Units 

EPC Selected 
for Risk 

Calculation 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

Intake 
(Cancer) 

2.1 E-02 
2.3E-05 
1.8E-07 
1.8E-06 
5.2E-02 
2.5E-04 
2.3E-03 
2.5E-06 
2.OE-08 
2.OE-07 
5.8E-03 
2.8E-05 

Intake 
(Cancer) 

Units 

mglkg-day 
mglkg-day 
mglkg-day 
mglkgday 
mg/kgday 
mglkgday 
mglkgday 
mg/kg-day 
mglkg-day 
mgikg-day 
mglkg-day 
mglkgday 

Total Risk A 

Cancer Slope Cancer Slope 
Factor Factor Units 

N/A 
15E+OO 
7.3E+OO 
4.3E+OO 

N/A 
N/A 
N/A 

1.4E+OO 
N/A 

4.3E-02 
N/A 
N/A 

)ss All Exposu~ 

N/A 
mglkgday -1 
mg/kg-day -1 
mglkg-day -1 

N/A 
N/A 
N/A 

mglkgday -1 
mg/kg-day -1 
mglkg-day -1 

N/A 
N/A 

Routes/Pathways 

Cancer 
Risk 

N/A 
3.46E-05 
1.35E-06 
7.69E-06 

N/A 
N/A 
N/A 

3.63E-06 
N/A 

850E-09 
N/A 
N/A 

4.7E-05 



Site 4 

Subsurface Soil to Groundwater 



,, -- 



Site 4 

Subsurface Soil to Air 





Site 4 

Sediment 





Site 4 

Surface Water 



TABLE 2.10 
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN 

Sl Juhs Creek - Lends D (Site 4) 

(1) MM-timm detected cmenb’aUm. 

(2) Federal An&M Water Quality Citteda 

(3) RsfwmkCodes Sekcbm Reason: lnlrequent Detection but Asscdated tiistodca~ (MST) 

Freqwnt DetecUcm (FD) 

Torfdty Infmabon Available (TX) 

Above Sae.sc4ng Levels (ASL) 

lnfrqmt Detecbm (IFD) 

Backgand Levels (EKG) 

No Totidty Infmation (NTX) 

Essential Nutrient (NUT) 

Eelw screening Level (BSL) 

DeflritiDxs N/A = Not ApplicaMe 

SQL = Sample Cwantttaticm Utit 

COPC = Chemlca1 01 Poknnal cmem 

ARAR/TEtC = Appicable c# Relevant and Appropriate Req.iremmt% Be Comldered 

VAWQS = Vlrginla Water Quabty Crlterla 

J = Estimated Value 

C = Carcinogenic 

N = Non-Carciwgeric 

AWQC = Arnbient Water Qwlty Cdteda 

2/20/98 



TABLE 3.5 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY 

St. Juliens Creek _ Landfill D (Site 4) 

11 

Exposure Medium. Surface Water 

Beryllium ugn N/A NIA 6.8 
Chromium ugn N/A N/A 66 6 

Copper ugll N/A N/A 179 

Iron ugn N/A N/A 93100 
Lead ugn N/A N/A 822 

Mercury ugn N/A N/A 12 
?inc ugn N/A N/A 1160 

EPC 
Units 

mgll 
mgll 

mgll 

mgll 

mgll 
mgll 

Jc 

i 
L 

Reasonable Maximum Exposure Central Tendency 

Medium Medium Medium 
EPC EPC EPC 

Value Statistic Rationale 

0.007 
0.067 

0 179 

93 100 

0 822 

0.001 
1 160 

Max (1) 
Max (1) 

Max (1) 
Max (1) 
Max (1) 
Max (1) 
Max (1) 

m 

N/A N/A N/A 
N/A N/A N/A 

N/A N/A N/A 

NIA N/A N/A 

N/A N/A N/A 

NIA N/A N/A 
N/A N/A N/A 

(1) As stated in the Risk Assessment Assumptions Document presented in Appendtx F of this report, exposure point concentrations for this media will consist of the maximum detected concentration and the arithmetic mean. 
since only one surface water sample was collected from this site, the arithmetic mean is equivalent to the maximum concentration. 

However, 

19198 



TABLE 4.13 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
St. Julien’s Creek - Landfill D (Site 4) 

Scenario Timeframe. Current 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Pomt: Onsite 

Receptor Population: Trespasser 

:xposure Route Parameter Parameter Definition Unrts RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Denal CW Chemical Concentration rn Water mgll See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kg-day)= 

SA Skin Surface Area cm’ 2,650 EPA, 1992 2,650 EPA, 1992 CWxSAxPCxETxEFxEDxCFx1/t3Wx1/AT 

PC Permeability Constant cmlhr Chemrcal Specific EPA, 1992 Chemrcal Specrfrc EPA, 1992 

ET Exposure Trme hours/event 1 1 hour per week 1 1 hour per week 

EF Exposure Frequency events/year 52 CDM Federal, 1997 52 CDM Federal, 1997 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 

CF Volumetric Conversion Factor for Water km’ 0.001 EPA, 1969 1 EPA, 1969 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time _ Cancer days 25,550 EPA, 1969 25,550 EPA, 1969 i. 

AT-N Averaging Time _ Non-Cancer days 2,190 EPA, 1969 2,190 EPA, 1969 

Sources: 

EPA, 1969: Risk Assessment Guidance for Superfund Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-69/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors Interim Final OSWER Drrective 9265 6-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/6-91/011 B. 

CDM Federal, 1997: St. Julie& Creek Risk Assumptions Document 

2/l 7198 



TABLE 4.14 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Julien’s Creek Landfill D (Site 4) 

Scenario Timeframe Current 

Medium: Surface Water 

Exposure Medium. Surface Water 

Exposure Point: Onsite 

Receptor Population- Trespasser 

Receptor Age: Adolescent 

‘xposure Route Parameter Parameter Definrtron 

Code 

Dermal CW Chemical Concentratron in Water 

SA Skin Surface Area 

PC Permeabrlrty Constant 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

CF Volumetnc Conversron Factor for Water 

BW Body Weight 

AT-C Averaging Time - Cancer 

, AT-N ,Averaging Trme - Non-Cancer 

Sources: 

Unrts 

mgll 

cm2 

cmfhr 

hours/event 

events/year 

years 

I/cm’ 

kg 

days 

days 

RME RME CT CT intake Equation/ 

Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

3,300 EPA, 1995 3,300 EPA, 1995 CWxSAxPCxETxEFxEDxCFx1/BWx1/AT 

Chemical Specrfic EPA, 1992 Chemrcal Specific EPA, 1992 

1 1 hour per week 1 1 hour per week 

52 CDM Federal, 1997 52 CDM Federal, 1997 

10 EPA, 1991 10 EPA, 1991 

0 001 EPA, 1969 1 EPA, 1969 

45 EPA, 1995 45 EPA, 1995 

25,550 EPA, 1969 25,550 EPA, 1969 

3,650 EPA, 1969 3,650 EPA, 1969 

EPA, 1969. Risk Assessment Guidance for Superfund Vol 1’ Human Health Evaluatron Manual, Part A OERR EPAf540/1-69/002. 

EPA, 1991: Risk Assessment Guidance for Superfund Vol. 1: Human Health Evaluatron Manual - Supplemental Guidance, Standard Default Exposure Factors Intenm Frnal. OSWER Drrective 9265 6.03, 

EPA, 1992. Dermal Exposure Assessment. Principles and Applications. EPAf600/6-91/011 B 

EPA, 1995: Exposure Factors Handbook (Review Draft). EPA1600/P-95/002A The skin surface area presented in this table includes hands, forearms, lower legs, neck and head (25% of total surface area) 

and was derived by averaging the mean (7 to 16 years) male and female values 

CDM Federal, 1997: St Julien’s Creek Risk Assumptions Document. 
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TABLE 4 15 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Julien’s Creek - Landfill D (Site 4) 

Scenario Trmeframe: Current 

Medium. Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Onsrte 

Receptor Population Trespasser 

ixposure Route Parameter Parameter Defrnrtron Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Dermal cw Chemical Concentration in Water mgfl See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mg/kgday)= 

SA Skin Surface Area cm’ 5,800 EPA, 1992 5,800 EPA, 1992 CWxSAxPCxETxEFxEDxCFx1/BWx1/AT 

PC Permeabilrty Constant cmlhr Chemrcal Specrfrc EPA, 1992 Chemrcal Specttic EPA, 1992 

ET Exposure Trme hours/event 1 1 hour per week 1 1 hour per week 

EF Exposure Frequency events/year 52 CDM Federal, 1997 52 CDM Federal, 1997 

ED Exposure Duration years 30 EPA, 1991 30 EPA, 1991 

CF Volumetric Conversion Factor for Water I/cm’ 0 001 EPA, 1969 1 EPA, 1969 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Ttme - Cancer days 25,550 EPA, 1969 25,550 EPA, 1969 

AT-N Averaging Time. Non-Cancer days 10,950 EPA, 1969 10,950 EPA, 1969 

Sources 

EPA, 1969. Risk Assessment Guidance for Superfund Vol 1: Human Health Evaluation Manual, Part A OERR. EPAf540/1-69/002. 

EPA, 1991. Risk Assessment Guidance for Superfund. Vol. 1. Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors lntenm Final. OSWER Drrectrve 9265 6-03, 

EPA, 1992: Dermal Exposure Assessment. Principles and Applications EPA1600/6-91/011 B The skin surface area presented in this table was derived by averaging the mean adult male and female values 

Skin surface area includes hands, forearms, lower legs, neck, and head (25% of total surface area) 

CDM Federal, 1997: St. Julien’s Creek Risk Assumptions Document 
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TABLE 4.16 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Julie& Creek - Landfill D (Sate 4) 

:xpcsure Routr 

Dermal 

E 

[ 

Sources: 

Scenario Timeframe: Future 

Medium, Surface Water 

Exposure Medrum Surface Water 

Exposure Pornt. Onsrte 

Receptor Population. Resident 

Receptor Age: Child 

1 

cw Chemical Concentration in Water 

SA Skrn Surface Area 

PC Permeabilrty Constant 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duratron 

CF Volumetnc Conversron Factor for Water 

BW Body Weight 

AT-C Averaging Time - Cancer 

AT-N Averaging Time - Non-Cancer 

Unrts RME 

Value 

mgll See Table 3 

cm’ 2,650 

cmlhr :hemlcal Specrfic 

hours/day 26 

days/year 350 

years 6 

I/cm 0 001 

kg 15 

days 25,550 

days 2,190 

RME 
Rationale/ 
Reference 

See Table 3 

EPA, 1992 

EPA, 1992 

:DM Federal, 199i 

EPA, 1991 

EPA, 1991 

EPA, 1909 

EPA, 1991 

EPA, 1969 

EPA, 1969 

CT 

Value 

See Table 3 

2,650 

hemrcal Specrhc 

26 

350 

6 

1 

15 

25.550 

2,190 

CT 

Ratronalel 
Reference 

See Table 3 

EPA, 1992 

EPA, 1992 

CDM Federal, 1997 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1991 

EPA, 1989 

- 
I 

Cl r C 

Intake Equation/ 

Model Name 

hronic Daily Intake (CDI) (mglkg-day)= 

WxSAxPCxETxEFxEDxCFxl/BWx1/AT 

EPA, 1989 

EPA, 1989. Rusk Assessment Guidance for Superfund Vol 1. Human Health Evaluation Manual, Part A OERR. EPA1540/1-691002 

EPA, 1991: Risk Assessment Guidance for Superfund Vol 1 Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors lntenm Frnal OSWER Drrectrve 9265 6-03. 

EPA, 1992: Dermal Exposure Assessment Principles and Applicatrons EPAf600/691/011B 

CDM Federal, 1997. St Julren’s Creek Rrsk Assumphons Document 
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TABLE 4 17 

VALUES USED FOR DAILY INTAKE CALCULATIONS 

St. Julren’s Creek Landfill D (Site 4) 

Scenario Timeframe. Future 

Medium. Surface Water 

Exposure Medium, Surface Water 

Exposure Point: Onsite 

Receptor Population Resident 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rattonalel Value Rationale/ Model Name 

Reference Reference 

Dermal cw Chemrcal Concentration In Water mg/l See Table 3 See Table 3 See Table 3 See Table 3 Chronic Daily Intake (CDI) (mglkg-day)= 

SA Skin Surface Area cm2 5,000 EPA, 1992 5,800 EPA, 1992 CWXSAXPCXETXEFXEDXCFX~IBW~IIAT 

PC Permeabilrty Constant cmlhr Chemical Specific EPA, 1992 Chemical Specrfic EPA, 1992 

ET Exposure Time hours/day 26 CDM Federal, 1997 26 CDM Federal, 1997 

EF Exposure Frequency daysIyear 350 EPA, 1991 350 EPA, 1991 

ED Exposure Duration years 24 EPA, 1991 24 EPA, 1991 

CF Volumetric Conversion Factor for Water l/cm’ 0.001 EPA, 1989 1 EPA, 1989 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 8,760 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund Vol 1: Human Health Evaluatron Manual, Part A. OERR. EPAI540/1-89/002 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Gurdance, Standard Default Exposure Factors lntenm Final OSWER Directive 9285 6-03, 

EPA, 1992. Dermal Exposure Assessment Principles and Applications. EPA/60018-911011 B The skin surface area presented in this table was derived by averaging the mean adult male and female values 

Skin surface area includes hands, forearms, lower legs, neck, and head (25% of total surface area) 

CDM Federal, 1997: St Julien’s Creek Rusk Assumptions Document 



TABLE 5.5 
NON-CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill D (Site 4) 

Chemical 
of Potential 

Concern 

eryllium 

hromium 

wer 

on 

ercury 

lnc 

Chronic/ Oral RfD Oral RfD 
Subchronic Value Units 

Chronic S.OE-03 mglkglday 

Chronic 5.OE-03 mglkglday 

NIA NIA N/A 

Chronic 3.OE-01 mglkglday 

Chronic 3.OE-04 mglkglday 

Chronic 3.OE-01 mglkglday 

Oral to Dermal 
Adjustment Factor 

0.010 

0.010 

N/A 

0.050 

0.150 

0.250 

Adjusted 
Dermal 

RfD 

5.OE-OS 

5.OE-05 

NIA 

1 .!iE-02 

4.5E-05 

7.5E-02 

Units 

mglkglday 

mglkglday 

N/A 

mglkglday 

mglkglday 

mglkglday 

Primary 
Target 
Organ 

NOAEL 

NOAEL 

NIA 

N/A 

NIA 

NOAEL 

Combined Sources of RfD: Dates of RfD: 
Uncertainty/Modifying Target Organ Target Organ 

Factors (MMIDDIYY) 

101 IRIS 11/17/98 

501 IRIS 02109190 

N/A N/A N/A 

NIA RBC: NIA I o/7/98 

NIA RBC: NIA 10107198 

4 IRIS 1 I/17/98 

N/A = Not Applicable 
IRIS= integrated Risk Information System 
RBC= Risk-Based Concentration Table. October, 1997 

17198 



TABLE 6.5 
CANCER TOXICITY DATA -- ORAUDERMAL 

St. Juliens Creek - Landfill D (Site 4) 

Chemical 
of Potential 
Concern 

Oral Cancer Slope Factor Oral to Dermal 
Adjustment 

Factor 

Adjusted Dermal 
Cancer Slope Factor 

Units Weight of Evidence/ Source Date 
Cancer Guideline (MMIDDPIY) 

Description 

Beryllium 4.3E+OO 
Chromium N/A 
Copper N/A 
Iron N/A 
Mercury N/A 
Zinc N/A 

0.01 
N/A 
N/A 
N/A 
N/A 
N/A 

4.3E+02 
N/A 
N/A 
N/A 
N/A 
N/A 

mglkglday 
N/A 
N/A 
N/A 
N/A 
N/A 

82 IRIS 11 I1 7197 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 
N/A N/A N/A 

IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 
NCEA= National Center for Environmental Assessment 

EPA Group: 
A - Human carcinogen 
Bl - Probable human carcinogen - indicates that limited human data are available 
82 - Probable human carcinogen - indicates sufficient evidence in animals and 

inadequate or no evidence in humans 
C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence of noncarcinogenicity 

Weight of Evidence: 
Known/Likely 
Cannot be Determined 
Not Likely 
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TABLE 7.13.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek - Landfill D (Site 4) 

Exposure Medium. Surface Water 

Receptor Population. Trespasser 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medrum 
EPC 

Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation 

Intake Intake Reference Reference Reference Reference Hazard 
(Non-Cancer) INon-Cancer) Dose Dose Units Concentration Concentration Quotient I 

Units ’ Units 

Dermal Beryllrum 

Chromium 

Copper 
Iron 

Mercury 
Zfnc 

M= Medium Specrfic 

0 007 

0 067 

0 179 
93 100 

0 822 
0 001 

mgll 
mgll 

mg/l 
mg/l 

mgll 

mgll 

0 007 
0 067 

0 179 
93 100 

0 822 
0 001 

mgll 
mill 

mgll 

mgll 
mg/l 
mgll 

M 8.6E-08 malka-dav 5.0E-05 mgikglday N/A N/A 1 7E-03 
OE-05 1 mglkglday 

I 

N/A 

I 

N/A 

I 

1 7E-02 1 
N/A N/A N/A N/A I 

LI a --I 
8 4E-07 mglkg-day 5 ~-. 
2 3E-06 mglkg-day N/A 

1 2E-03 mglkg-day 1 5E-02 mglkglday N/A NIA 7 BE-02 
1 OE-05 mglkg day 4 5E-05 mglkg-day N/A N/A 2 3E-01 

1 5E-08 mglkg-day 7.5E-02 mglkglday N/A N/A 2 OE-07 

Total Hazard Index Across All Exposure Routes/Pathways 11 



TABLE 7.14.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek - Landfill D (Site 4) 

Scenario Timeframe: Current 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point. Onsite 
Receptor Population: Trespasser 
IReceptor Age. Adolescent 

Exposure 
Route 

Chemrcal 
of Potential 

Concern 

Medrum 
EPC 
Value 

Medium 
EPC 
Unrts 

Route 
EPC 

Value 

Route 
EPC 
Unrts 

EPC 
Selected 

Intake Intake Reference Reference Reference Reference Hazard 
(Non-Cancer) (Non-Cancer) Dose Dose Unrts Concentration Concentration Quotient 

for Hazard 
Calculatron 

Unrts Units 

Dermal Beryllrum 0 007 mgll 0 01 mgll M 3 6E-08 mglkg-day 5 OE-05 mglkglday N/A N/A 7.1E-04 

Chromrum 0 067 mgfl 0 07 mgn M 3.5E-07 mglkg-day 5 OE-05 mglkglday N/A NIA 7 OE-03 

Copper 0 179 mgll 0 18 mgll M 9 4E-07 mglkg-day N/A N/A N/A N/A N/A 

Iron 93 100 mgll 93 10 mgll M 4 9E-04 mglkg-day 1.5E-02 mglkglday N/A N/A 3 2E-02 

Mercury 0 822 m@ 0 82 mgll M 4 3E-06 mglkg-day 4 5E-05 mglkaldav N/A N/A 9 5E-02 

u l.Zinc 

M= Medium Specific 

1 0001 mgll 1 0.00 1 mgll M 1 6.3E-09 1 mglkg-day 7 5E-02 mglkglda; 1 N/A 1 N/A 8.4E-08 

Total Hazard Index Across All Exposure Routes/Pathways I] 



TABLE 7.15.RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St Juliens Creek - Landfill D (Site 4) 

Exposure Chemical Medium Medrum Route Route EPC Intake 
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) 

Concern Value Units Value Unrts for Hazard 
Calculation L 

Dermal Beryllium 0.007 mgll 0 007 mgll M 
Chromium 0 067 mgll 0 067 mgfl M 
Copper 0 179 mgll 0 179 mgll M 
Iron 93.100 mgll 93 100 mgfl M 
Mercury 0.822 mgll 0.822 mgll M 
Zinc 0.001 mgll 0.001 w3fl M 

M= Medium Specific 

(NoF;t;cer) ) Rz;rce 1 Reference 1 Reference 1 Reference I tiH=~rd, 11 
Dose Units Concentration Concentration 

Units 1 1 1 1 Units 1 11 

mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 
mglkg-day 



TABLE 7 16 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill D (Site 4) 

Scenario Timeframe: Future 

Receptor Population. Resident 
Receptor Age: Chrld 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medrum 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation 

lermal Beryllium 0.007 mgll 0 007 mgll M 

Chromium 0 067 wn 0 067 wn M 

Copper 0 179 wn 0 179 wn M 

Iron 93.100 mgll 93 100 mgll M 

Mercury 0 822 wn 0 822 mgn M 

Zinc 0.001 mgn 0.001 mgll M 

M= Medium Specific 

Reference 
Dose 

- 
5.OE-05 
5 OE-05 

N/A 
1.5E-02 
4 5E-05 
7.5E-02 

- 
Ital Hazard dex Across All Exposure Ro 

Reference Hazard 
Concentration Quotient 

I.-J-- 
N/A 1.2E-02 
N/A l.lE-01 
N/A N/A 
N/A 5.3E-01 
N/A 1.5E+OO 
N/A 1 1.4E-06 

es/Pathways v 



TABLE 7 17 RME 
CALCULATION OF NON-CANCER HAZARDS 

REASONABLE MAXIMUM EXPOSURE 
St. Juliens Creek - Landfill D (Site 4) 

Scenario Timeframe. Future 
Medium: Surface Water 
Exposure Medium. Surface Water 
Exposure Point. Onsite 
Receptor Population. Resident 
IReceptor Age: Adult 

Exposure 
Route / 

Calculation 

I I I I I I 

Iermal IBeryllium 1 0007 mgll 1 0 007 1 mg/l 1 M 

Mercury 0 022 mgn 0.622 mgn M 

Zinc 0.001 mgn 0 001 mgll M 

M= Medium Specific 

Intake Intake 
(Non-Cancer) (Non-Cancer) 

2.7E-07 
2.6E-06 

mglkgday 

w~gday 

Reference Reference Reference Reference Hazard 
Dose Dose Units Concentration Concentration Quotient 

Units 

5OE-05 mglkglday 
5.OE-05 mglkglday 

N/A N/A 

N/A NIA 5 4E-03 
N/A N/A 53E-02 
N/A N/A N/A 

7.5E-02 1 mglkglday 1 N/A 1 NIA 1 6 4E-07 
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Chemical 
Oral 
RfD 

(mglkg-day) 

Risk-Based Concentrations for Noncarcinogenic & Carcinogenic Effects 
Sediment Ingestion for Recreational Adult and Adolescent Scenarios 

St. Julens Creek - Landfill D (Site 4) 

Adolescent Oral Slope Ad& Lowest Lowest Units 
RBC Factor RBC Recreational Recreational 

Noncarcinogen (OSF) Carcinogen RBC RBC 
(mglkg) (kg-daylmg) (mglkgl (mglkg) 

ZMethyinaphthalene 
4/l’-DDD 
4,4’-DDE 
4,4’-DDT 

4.OE-02 l.lE+04 NA 1 l.lE+04 
NA 2.4E-01 5.OE+Ol 1 S.OE+Ol 
NA 3.4E-01 3.5E+ 

5.OE-04 1.4E +02 3.4E-01 3.6E+Ol 1 3.6E+Ol 
MXJX 01 ! 3.SE+Ol j 

Cadmium 
Carbon Disulfide 
C hrysene 
- . 
Cobalt 
Copper 
Di-n-butylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Dieldrin 
Diethdohthalate 

5.OE-04 
1 .OE-01 

NA 
6.OE-02 

3.5E+OO 
1 .OE-01 

NA 
4.OE-03 
5.OE-05 
B-OF- 

1.4E+02 
2.7E +04 

1.6E +04 
9.5E +05 
2.7E +04 

l.lE+03 
1.4E+Ol 

NA 
NA 

7.3E-03 
NA 
NA 
NA 

7.3E +00 
NA 

1.6E+Ol 

1.4E+02 1.4E+02 mglkg 
2.7E+04 2.7E + 07 uglkg 

1.6E+03 1.6E+03 1.6E+ 06 uglkg 
+04 mglkg 

1 9.SE+OS 1 9.6E+OS mglkg 
1 1.6E+O4 I 1.6E 

1 2.7E+04 1 2.7E + 07 lug/kg I 
1.6E+1 00 1 1.6E+oo 1 1.6E + 03 lug/kg 

1 l.lE+03 1 l.lE+OGlug/kg 
I 

1 7.SE-01 1 7.SE+021 
I 

7.5E-01 uglkg 
01 I 2.2E+05 I NA I 1 2.2E+05 1 2.2E + 08 uglkg 

uglkg 
1.6E+Ol I 1.6E+ol I 1.6E + 04 uglkg 

4.OE-02 
NA 

3.OE-01 
2.3E-02 

l.lE+04 

8.1E+04 
6.2E +03 

NA 
7.3E-01 

NA 
NA 

1 l.lE+04 1 l.lE+07] 

1 B.lE+04 1 8.1E+04 I mglkg 
1 6.2E+03 1 6.2E 

I 
+ 03 lmglkg 

3.OE-04 1 8.1E+ol I NA 1 I 8.1E+Ol I 8.1E+Ol Img/kg I 

Fluoranthene 
Indeno(l,2,3cd)Pyrene 
Iron 
Manganese 
Mercurv 

4.OE-02 
2.OE-02 
3.OE-02 
5.OE-03 
7.OG 

l.lE+04 
5.4E + 03 
8.1E+03 
1.4E+03 . 

NA 
NA 
NA 
NA 

l.lE+04 I l.lE+07lug/kg I 
6.4E+03 1 6.4E+03 lmglkg 
8.1E+03 1 8.1E+OGlug/kg 

I 

?.4E+03 ! ?i4E 
I 

+03 !mgikg I 

03 1 1.9E+03 1 NA I 1 1.9E+03 
I 

1 1.9E+03 1 mglkg 
-_ -_- -. 

Naphthalene 
Nickel 
Pyrene 
Silver 
Vanadium 

1 3.OE-01 I r3.1t+04 1 NA I 1 8.1E+04 I 8.1E+04 lmglkg I IZinc 
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Risk-Based Concentrations for Noncarcinogenic & Carcinogenic Effects 
Sediment Ingestion for Recreational Adult and Adolescent Scenarios 

Oral 
Chemical RfD 

(mglkg-dayj 
Noncarcmogemc ettects calculations: 

Adolescent 
RBC 

Noncarcinogen 
tmglkd 

St. Juliens Creek - Landfill D 

Oral Slope Adult 
Factor RBC 
(OSF) Carcinogen 

(kg-daylmg) (mglkgl 

rite 4) I 

Carcinogen calculations: 

RBC = THI l BW l ATnc l 365 days/year l 1 E + 06 mglkg 

mml) EF l ED l (l/OralRfDI l IngR l FC 

EXPOSURE ASSUMPTIONS 
Exposure setting 

THI - Target hazard index funitless) 

Risk - Target excess lifetime cancer risk (unitleas 

BW - Body weight (kilograms) 

ATnc - Averaging time for noncarcinogens (year) 

ATc - Averaging time for carcinogens (year) 

RBC = 
Wdv4 

Adolescent 

0.1 

1 .OE-08 

37 

9 

NA 

Adult 

0.1 

1 .OE-08 

70 

NA 

70 

Risk l BW l ATc l 365 days/year l 1 E + 06 mglkg 
tF l ED * 

EF - Exposure frequency fdayslyear) 100 100 

ED - Exposure duration Iyear) 9 30 

FC - Fraction of contaminated sediment 0.5 0.5 

IngR - ingestion rata (n-g/day1 100 100 

NA - No reference dose or slope factor available. 

’ The soil screening level for lead, 400 mgkg, is not applicable for sediment. 
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United States Environmental Protection Agency Region III 
,,' ._ Hazardous Waste Management Division Office of Superfund Programs 

841 Chestnut Building Philadelphia, PA 19107 
December 1995 EPA/903-K-95-003 

Region HI 

Technical Guidance Manual 

Risk Assessment 

Assessing Dermal Exposure from Soil 

EPA Contact: Jennifer Hubbard 

Dermai absorption ffom soil is one of the routes of exposure that may be addressed during risk 
assessment at Super-fund sites. One factor necessary to estimate dose, and therefore risk, via this route is 
the absorption factor of a chemical from soil. This document is intended to provide default assumptions 
for this factor in the assessment of dermal soil exposure. 

ASSESSING DERMAL CONTACT WITH SOIL; EXISTING GUIDANCE 

Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation ManuaI (P,art A) 
(“RAGS”; EPA, 1989) presents an equation used to estimate exposure from dennal contact with soil: 

JQ = (cs x CF x SA x AF x ABS x EF x ED)/(BW x AT) 

Wher.e : AD = Absorbed dose (mg/kg/day) 
CS = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (lo-6 kg/mg) 
SA = Skin surface area available for contact 
AF = Soil-to-skin adherence factor (mg/cmil) 
ABS = Absorption factor (witless) 
EF = Exposure frequency (events/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) . . 

(cm2/event) 

AT = Averaging time (period over which exposure is averaged- 
days 1 

(RAGS, Exhibit 6-15) 

.._ 

RAGS then states: “Absorption factors (AE3S) are used to reflect the desorption of the chemical from soil 
and the absorption of the chemical across the skin and into the bloodstream. Consult the open literature 
for information on chemical-specific absorption factors. In the absence of chemical-specific information, 
use conservative assumptions to estimate ABS.” The use of conservative assumptions is appropriate 
when determining Reasonable Maximum Exposure (RME), and reflects EPA’s policy that protection of 
human health should be ensured. 

1 of5 12/22/97 IO:4 



Assessment of dermal exposure is important for a complete risk assessment. This document summarizes 
chemical-specific and general (for classes of compounds) absorption factors that have been found in the 
limited database available. The factors were compiled from existing national guidance and peer-reviewed 
scientific literature. It is recommended that these numbers be used as defaults for the ABS parameter 
when calculating RME soil exposure in the absence of chemical-specific, site-specific information. These 
defaults are presented in order to facilitate performance of risk assessments by compiling these factors in 
one place. and to promote consistency in risk assessment. 

POLYCHLORINATED BH’HENYLS (PCBs) 

A review of studies assessing the dermal absorption of 3,3’,4,4’-tetrachlorobiphenyl (TCB) from soil 
appeared in EPA, 1992. The range of absorption was reported to be 0.6% to 6%. Region III recommends 
accepting the 6% value as a conservative assumption of ABS for polychlorinated biphenyls, in keeping 
with RAGS. 

CHLORINATED DIOXINS 

A review of studies assessing the dermal absorption of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) from 
soil appeared in EPA, 1992. The range of absorption was reported to be 0.1% to 3%. Region III 
recommends accepting the 3% value as a conservative assumption of ABS for chlorinated dioxins, in 
keeping with RAGS. 

CADMIUM 

A review of studies assessing the dermal absorption of cadmium from soil appeared in EPA, 1992. The 
range of absorption was reported to be 0.1% to 1%. Region III recommends accepting the 1% value as a 
conservative assumption of ABS for cadmium, in keeping with RAGS. 

ARSENIC 

In vivo studies from Wester et al, 1993a, report 3.2% for a dose of 0.6 ugicm2. Region III recommends 
accepting this as a default ABS for arsenic. 

OTHER METALS 

Suggested ABS factors based on the pharmacokinetic properties of chemicals appeared in Ryan et al, 
1987. The proposed range for dermal absorption of inorganics from soil was 0.1% to 1%. This was also 
consistent with a review of the studies for cadmium, an inorganic, as assessed in EPA 1992. Region III 
recommends accepting the 1% value as a conservative assumption of ABS for inorganics, in keeping with 
RAGS. 

VOLATILE ORGANIC COMPOUNDS 

2of5 

Volatile organics are especially difficult to assess, because most studies to date have involved occluding 
the skin, which may give artificially high ABS values, since these compounds would also be expected to 
volatilize from the skin. Suggested ABS factors based on the pharmacokinetic properties of chemicals 
appeared in Ryan el al, 1987. The proposed range for dermal absorption of volatile organics from soil 
was 10% to 25%. However, experimental data show even lower ABS values for volatile organics. For 
volatile organics such as benzene (vapor pressure approximately 95.2 mm Hg), Region III recommends 

12/22/97 10:49: 



accepting the 0.05% value based on Skowronski et al, 1988, and Franz, 1984. This would include 
/ .-_ 

chemicals such as 1,1- dichloroethane 1, 1,l -trichloroethane, and other volatiles with vapor pressure 
similar to or greater than that of benzene. For volatiles such as ethylbenzene. tetrachloroethene, toluene. 
and xylenes, which have vapor pressures lower than that of benzene (and less volatilization from the skin 
may occur), a default ABS of 3% is recommended. 

These numbers only apply to non-occluded skin. which would be the scenario expected for most 
environmental exposures. If, however. the skin is occluded for any reason. higher ABS values (up to 
100%) should be used. 

PENTACHLOROPHENOL 

In vivo studies from Wester et al, 1993b, report 24.4% for a dose of 0.7 q/cm2 in soil. Region III 
recommends accepting this as a default AEJS for pentachlorophenol. 

OTHER SEMIVOLATILE ORGANIC COMPOUNDS 

Suggested ABS factors based on the pharmacokinetic properties of chemicals appeared in Ryan et al. 
1987. The proposed range for dermal absorption of semivolatile organics from soil was 1% to 10%. The 
reported absorption of topically applied pure benzo[a]pyrene in studies in EPA, 1992, ranged. from 1% to 
13%. Kao et al, 1985, reported approximately 3% for absorption of topically applied pure 
benzo[a]pyrene by in vitro human skin. The absorption from soil would be expected to be lower and 
indicates that the range in Ryan et al, 1987, may be conservative with respect to this particular compound 
but not necessarily unreasonable. Region III recommends accepting the 10% value as a conservative 
assumption of ABS for semivolatile organics. in keeping with RAGS. 

PESTIClDES 

Suggested ABS factors based on the pharmacokinetic properties of chemicals appeared in Ryan et al, 
1987. The proposed range for dermal absorption of pesticides from soil was 1% to 10%. The reported 
absorption of topically applied pesticides and herbicides in acetone to in vitro human skin was reported 
be within this range for lindane, aldrin, dieldrin. malathion, parathion, and 2,4-D in Feldmann and 
Maibach. 1974. DDT absorption from soil in monkey and human skin was reported to range from 1.04 
3.3% in EPA, 1992. These studies indicate that the range in Ryan et al, 1987, may be conservative but 
not necessarily unreasonable. Region III recommends accepting the 10% value as .a conservative 
assumption of ABS for pesticides, in keeping with RAGS. 

to 

to 

APPLICATIONS OF THIS GUIDANCE 

This document represents a summary of best professional judgment at this time. It is not intended to be a 
detailed technical analysis of dermal exposure experimentation. As a summary of best professional 
judgment and default parameters. the recommendations herein may be superseded by newer, 
chemical-specific and route-specific studies, or by site-specific studies of acceptable quality. 

._ I_- 
These factors apply to absorption from soil or sediment. Dermal absorption of chemicals from water is 
discussed in RAGS and EPA, 1992. 

It should be noted that when estimating absorbed doses for chemicals, dose-response parameters such as 
Reference Doses (RfDs) and Cancer Slope Factors (CSFs) should be adjusted accordingly, ,where 
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possible and appropriate, as per RAGS Appendix A. 

SUMMARY 

Dermal absorption from soil is one of the routes of exposure that may be addressed during risk 
assessment at Superfund sites. One factor necessary to estimate dose. and therefore risk. via this route is 
the absorption factor of a chemical from soil. This document recommends default assumptions for this 
factor in the assessment of dermal soil exposure. based on the limited available information and best 
professional judgment. 
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For additional information, call (215) 597-1309. 
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Chemical 
Aluminum 
Arsenic 
Balilml 
Beryllium 
Cadmium 
chromium 
Copper 
Iron 
Manganese 
Mercury 
Nickel 
Silver 
ValWiiUm 
Zinc 
bis(2-ethylhexyl) phthalate 
Chloroform 

Permeabilitv Constant* 
5.00 x lo4 
5.00 x lod 
5.00 x 10” 
5.00 x 1oA 
5.00 x lOA 
5.00 x 1o-4 
5.00 x 1o-4 
5.00 x 1o-4 
5.00 x lOA 
5.00 x lOA 
5.00 x lo4 
5.00 x lo4 
5.00 x lOA 
5.00 x loa 
9.83 x lo-’ 
8.90 x 10” 

* Permeability constants for metals and chloroform were obtained from Dermal Exposure Assessment: Principals 
andApplications, EPA, 1992. The permeability constant for water was used for metals. The permeability constant 
for bis(2-ethylhexyl) phthalate was obtained from Final Risk Assessment Handbook, Massachusetts Militaq 
Reservation, September 1994. 
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ORA; ABS VALUES FOR ORAlL;?+DERMAL EXIT?APOV\TION PER RAGS APPENDIX A 
lAsT UDATED: !2/20/96 

. ~es/PCBslDioxing 
‘Chlordane 
PCBs 
PCBS 

*-Wsenic 

Jnoraanin 
dlumlnum 
Antimony 

CHEMICAL 

Vf 
catone 

jenzene 
2-Butanone 
Chloroform 
1,2-Oichloroethene 
Ethyl benzene 
Tetrachloroethene 
Toluene 
Vinyl chloride 
xylenes 

Bti!& 
Bis(2-ethylhexyl)phthalate 
CMethylphenol 
Pentachlompheriol 
Acenaphthene 
Aoenaphthylene 
Anthraoene 
Benz(a]anthtacene 
Benzo(blftuoranthene 
Benzo(ajpyrene 
Chrysene 
Dibenz(a,h]anthracene 
Dibenzofuran 
Fluoranthene 
Fluorane 
Indeno(l,2,Sc,d]pyrene 
24Mhylnaphthalene 
Waphthalene 

yreme 

Barium 
wBeryllium 

. . ..Cadmium 

4Ztjromium 
Cobalt 
.$opper . . nide 

7 

- :: 
; - w .+;.. . 

0.27 ATSDR, 1992 
0.1 ATSDR, 1992 

0.95 NCEA IO-S-92 
1 NCEA 8-5-93 

0.01 .NCEA 5-12-94 
.PS water RtD IRIS 

0.025 food RR) IRIS 
.O;Ol ATSDR. 1993 
0.3 ATSDR; 1992 

; ‘*.=a6 _ .: NGlgA q-24-92 
: NIA : ; :.NmS+Ql 
.?i a.15 NCEAl993 :, 

Nihlid _ _ _ ~‘aol-0.1 i+lcEA 6-5-92 

ORAL ABS SOURCE 

0.33 NCEA 1 O-9-92 
1 CSF IRIS 
a.95 NCEA 10-9-92 

7 NCEA 2-91 
1 NCEA 1 l-1-93 

0.92 NCEA II-I-93 
1 NCEA 1 l-l-Q3 
1 NCEA 1 O-9-92 
1 NCEA 1 l-l -93 

0.9 NCEA lo-Q-92 

0.55 ATSDR, 1991 
0.85 NCEA 5-5-94 
0.Q ATSDR, 1994 
0.7 ATSDR, 1893 
0.7 ATSDR, 1993 
0.8 ATSDR, 1993 
N/.4 NCEA 2-9-93 
N/A NCEA 2-l l-92 
N/A NCEA 7-24-91 
NIA NCEA 2-1 l-92 
N/A NCEA 12-29-82 
0.7 ATSDR, 1993 
0.7 ATSDR, 1993 
0.7 ATSDR, 1993 
WA NCEA 2-l l-92. 
0.8 Sea naphthalene 
0.8 ATSDR, 1993 
0.8 ATSDR, 1993 

0.8 ATSDR, 1994 
0.89 RfD NCEA 7-31-K? 

For CSF. see lRlS 

.03 on&ad 
!?.a2 

G.25 
6;?J&: 

ATSDR; 1984,:. . 
,NC&i%-10-91” ’ . 
ATSDR, lQ@ -2, 
Casarett 8 Qguli, 1986 
ATSDR. 1902 -” 

Z,@ Natior;~l&h~r Enviwtb~l Assessment ls?ue Paper 
,k3gr%WRl~tormatlon System 

A+& = Agency for Toxic Subc.k!rx~=~ and Diseza Registry 





ALUMINUM 

Aluminum is not thought to be harmful to humans in the forms normally encountered (e.g., via 
cooking utensils, antacids, and antiperspirants). However, exposure to aluminum is not beneficial 
and excess exposure may be harmful to certain people. Sensitive subpopulations may include 
pregnant women and Alzheimer’s patients. The potential health risks associated with exposure to 
aluminum include respiratory problems from breathing the dust, and possibly neurological, 
teratogenic, and skeletal problems from drinking water containing high levels of aluminum. 
Inhalation and dermal exposure of healthy subjects are not associated with adverse health risks 
(ATSDR 199 1). 

Aluminum is not known to cause cancer in humans. Some workers in the aluminum industry have 
had a higher than expected incidence of cancer, but this is probably due to the other potent 
carcinogens to which they are exposed, such as polycyclic aromatic hydrocarbons and tobacco 
smoke. The few animal studies that were available were designed to study noncancer end.points, 
but they also do not indicate that aluminum is carcinogenic (ATSDR 1991). 

Studies of interactions of aluminum with other materials that may be found at hazardous waste 
sites show that aluminum has a protective effect against the toxic effects of some other chemicals. 
For example, aluminum hydroxide, commonly found in antacids, can decrease the intestinal 
absorption of fluoride in humans. Aluminum has been used in the prevention and treatment of 
silicosis, but its utility in this regard is questionable. Aluminum lactate has been shown to 
decrease the adverse effects of quartz in the sheep lung (ATSDR 1991). 

REFERENCES 

Agency for Toxic Substances and Disease Registry (ATSDR). 1991. ToxicoZogicaZ Profile 
for Aluminum. U.S. Public Health Service. Draft for Public Comment. 



ANTIMONY 

Antimony is a soft metal found as oxides and sulfides in a variety of ores. Antimony compounds 
exist in the environment primarily in the +3 (trivalent) and +5 (pentavalent) oxidation states. 
Antimony is used to make alloys such as Babbit metal, white metal, and hard lead; in bullets and 
fireworks; and for coating metals (Patnaik 1992). 

The major target organs of antimony toxicity are the respiratory system, the heart, the 
gastrointestinal system, and the skin. Antimony exposure, however, has beneficial as well as 
adverse effects. Antimony is currently used to treat two parasitic diseases, schistosomiasis and 
leishmaniasis. Side effects following treatment include altered EKG, anemia, vomiting, diarrhea, 
joint and muscle pain, and even death (ATSDR 1990). 

Metallic antimony has not been placed in a weight-of -evidence cancer group by EPA (IRIS 
1997). 

REFERENCES 

Agency for Toxic Substances and Disease Registry (ATSDR). 1990. Toxicological 
fioflle for Antimony. U.S. Public Health Service. Draft for Public Comment. 

Patnaik. P. 1992. A Comprehensive Guide to the Hazardous Properties of Chemical 
Substances. Van Nostrand Reinhold. New York. 

U.S. Environmental Protection Agency (EPA). 1997. Integrated Risk Information 
System @MS). 



ARSENIC 

Acute exposure of humans to the metal arsenic has been associated with gastrointestinal effects, 
hemolysis, and neuropathy. Chronic exposure of humans to this metal can produce toxic effects 
on both the peripheral and central nervous systems, keratosis, hyperpigmentation, precancerous 
dermal lesions, and cardiovascular damage. Arsenic is embryotoxic, fetotoxic, and teratogenic in 
several animal species (EPA 1984). Arsenic is a known human carcinogen (Group A) (IRIS 
1997). Epidemiological studies of workers in smelters and in plants manufacturing arsenical 
pesticides have shown that inhalation of arsenic is strongly associated with lung cancer and 
perhaps with hepatic angiosarcoma (EPA 1984). Ingestion of arsenic has been linked to a form of 
skin cancer and more recently to bladder, liver, and lung cancer (Tseng et al. 1968). 
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BARIUM 

Humans exposed to acute levels of barium have shown respiratory, gastrointestinal, 
cardiovascular, renal, and neurological effects. Respiratory effects of benign 
pneumonoconiosis have been observed in workers exposed occupationally by inhalation to 
barium.. Respiratory weakness and paralysis were seen in humans following ingestion of 
barium. Acute ingestion of barium has also lead to cardiovascular effects of increased blood 
pressure, changes in heart rhythm, myocardial damage, and changes in heart physiology and 
metabolism and gastrointestinal effects of hemorrhaging, pain, vomiting, and diarrhea. Renal 
effects of degeneration and failure and neurological effects of numbness and tingling of the 
mouth and neck, partial and complete paralysis, and brain congestion and edema were reported 
in the human case studies (ATSDR 1991). 

Barium has not been evaluated by EPA for human carcinogenic potential (IRIS 1997). 

The limited data available suggest that certain subgroups of the population may be more 
susceptible to barium exposure than the general population. These include people with 
cardiovascular problems, those taking certain prescription drugs, children, pregnant women, 
smokers, and people with lung disease (ATSDR 1991). 

A consistent toxic effect of barium in humans and animals is increased blood pressure. 
Therefore, humans with hypertension could be at increased risk from either chronic, 
intermediate, or acute barium exposure. In addition, the cardiotoxic effects of barium 
exposure could increase the risk for those individuals suffering from other heart problems 
(ATSDR 1991). 

Barbiturates have been shown to have an enhanced depressant effect on the heart in barium- 
exposed animals. Individuals on this type of medication may experience an increased risk of 
heart problems on exposure to barium (ATSDR 1991). 

Children may be at increased risk. Animal studies demonstrate a higher absorption rate in 
young rats compared with older animals. However, a study of an epidemic of oral barium 
poisoning in Poland indicated that children did not react as adversely as adults even when they 
had ingested the same amount or more of barium (ATSDR 1991). 

One study showed an increase in barium absorption in the presence of lysine and lactose and 
could indicate an increased risk in individuals who drink large quantities of milk. These would 
include young children and pregnant women (ATSDR 1991). 

People who smoke and those who have a history of lung disease may be at an increased risk of 
exposure by inhalation. Studies show that inhalation of dust from barium salts produces a 
mild, but lengthy, infIarnmatory response in the lungs of rats. A benign pneumoconiosis has 
been noted in cases of chronic, low-level exposure in humans. Smoking and lung diseases 
may increase the intensity of this response in affected individuals (ATSDR 1991). 



BERYLLIUM 

Beryllium is a hard, grayish element that is moderately rare in its natural form. The element does 
occur as a chemical component in certain rocks, soils, and volcanic dust. Pure beryllium has 
applications in nuclear weapons and reactors, aircraft and space vehicle structures and 
instruments, X-ray machines, and mirrors. Beryllium oxide is made from beryllium ores and is 
used to make specialty ceramics for electrical and high technology applications. Beryllium is also 
converted into alloys used in the production of electronic parts, construction materials for 
machinery, and molds for plastics (ATSDR 1992). 

The respiratory tract in humans and animals is the primary target of inhalation exposure to 
beryllium and its compounds. Inhalation of some forms of beryllium can cause obstructive and 
restrictive diseases of the lung, known as chronic beryllium disease (berylliosis); inhalation of high 
concentrations can cause chemical pneumonitis. The heart is an indirect target organ for 
beryllium in humans, monkeys, and dogs, with effects probably secondary to the respiratory 
effects. Renal effects have been observed in animals inhaling low concentrations of beryllium 
oxide, as indicated by proteinuria. Hepatic effects were not observed in humans or animals, 
unless the concentrations were high enough to be lethal. Dermal exposure causes the formation 
of skin granulomas in the intact skin of sensitized individuals (ATSDR 1992). 

Epidemiology studies suggest an increased risk of lung cancer due to occupational exposure to 
beryllium. Increased incidences of lung cancer were observed among workers at beryllium 
extraction, processing, and fabrication facilities. Beryllium has been shown to induce lung cancer 
via inhalation in rats and monkeys and to induce osteosarcomas in rabbits via intravenous or 
intramedullary injection. Human epidemiology studies are considered to be inadequate. Human 
and animal data suggest that beryllium is considered carcinogenic in animals and is a suspect or 
probable human carcinogen. Beryllium has been classified in EPA Group B2, probable hu:man 
carcinogen (ATSDR 1992, IRIS 1997). 
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BIS(2-ETHYLHEXYL)PHTHALATE 

Bis(2-ethylhexyl)phthalate, also known as di(2-ethylhexyl)phthalate or DEHP, is used primarily as 
a plasticizer in the production of plastics such as polyvinyl chloride and vinyl chloride. It is also 
used as an ingredient in paints, tubing, and medical products, and is used as a component in paper 
and paperboard. 

There is currently no evidence of adverse health effects in humans, but animal data show that 
DEHP can have effects on the liver, testes, kidney, thyroid, and pancreas. Fertility of both males 
and females can be affected; gestational exposure to DEHP may cause birth defects. 

It is possible that exposure to DEHP through dialysis has an adverse effect on the human kidney. 
An increase in polycystic kidney disease has been reported in long-term hemodialysis patients. 
Although it is not possible to confkn a causative role for DEHP in this effect, data from animal 
studies indicate that DEHP may be toxic to the kidneys. Acute exposures of rats to DEHP can 
cause an increase in kidney weight and enlarged lysosomes in the tubules. 

No studies were located regarding developmental or reproductive effects in humans after 
exposure to DEHP, however, developmental toxicity did occur in both mice and rats orally 
exposed to DEHP throughout the gestation period. Neonatal weight and survival were reduced in 
exposed animals; fetal malformations were present in both species but were only statistically 
significant for the rats. Malformations were present in the kidneys and heart. There are multiple 
studies in rats where DEHP increased the weights of the testes, prostate, seminal vesicles, and 
epididymis. 

No studies were located regarding cancer in humans after exposure to DEHP. However, long- 
term exposure of rodents to DEHP causes cancer of the liver in both rats and mice. DEHP has 
been classified in EPA Group B2, probable human carcinogen (ATSDR 1992, IRIS 1997). 
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CADMIUM 

Gastrointestinal absorption of cadmium in humans ranges from 5% to 6%. Cadmium 
bioaccumulates in humans, particularly in the kidney and liver. Chronic oral and inhalation 
exposure of humans to cadmium has been associated with renal dysfunction, itia-itia disease (bone 
damage), hypertension, anemia, endocrine alterations, and immunosuppression. Renal toxicity 
occurs in humans at a renal cortex concentration of cadmium of 200 ug/g. Epidemiological 
studies have demonstrated a strong association between inhalation exposure to cadmium and 
cancers of the lung, kidney, and prostate. In experimental animals, cadmium induces injection-site 
sarcomas and testicular tumors. When administered by inhalation, cadmium chloride is a potent 
pulmonary carcinogen in rats. Cadmium is a well-documented animal teratogen (EPA 1985). 

EPA has classified cadmium as a B 1 chemical (Probable Human Carcinogen) by inhalation (IRIS 
1997). 
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CHLOROFORM 

Chloroform, also known as trichloromethane, is used in production of fluorocarbon-222 for 
refrigerants and fluoropolymers. Chloroform has been used in the past as a solvent or extraction 
solvent for fats, oils, greases, resins, lacquers, alkaloids, gums, waxes, penicillin, vitamins, flavors, 
floor polishes, adhesives in artificial silk; as a dry cleaning spot remover; in fire extinguishers, as 
an intermediate in dyes and pesticides manufacture and as a fumigant. Chloroform was also used 
as an anesthetic, but it has been replaced by safer and more versatile materials. Its uses in drugs, 
cosmetics, and food packaging, other than as a result from its use as a processing solvent or a by- 
product from drug synthesis was banned by the U.S. Food and Drug Administration in 1976 
(ATSDR 1993). 

The major effects from acute inhalation exposure to chloroform in humans is central nervous 
system depression. At very high levels, (40,000 ppm), chloroform exposure may result in death, 
with concentrations in the range of 1,500 to 30,000 ppm producing anesthesia, and lower 
concentrations resulting in dizziness, headache, tiredness, and other effects. Effects noted in 
humans exposed to chloroform via anesthesia include changes in respiratory rate, cardiac effects, 
gastrointestinal effects, such as nausea and vomiting, and effects on the liver and kidney. In 
humans, a fatal oral dose of chloroform may be as low as 10 mL (14.8 g), with death due to 
respiratory or cardiac arrest (ATSDR 1993). Tests involving acute exposure of animals have 
shown chloroform to have low acute toxicity from inhalation exposure and moderate acute 
toxicity from oral exposure (RTECS 1993). 

Liver damage is a major toxic effect of human chloroform inhalation exposure. Increased 
sulfobromo-phthalein retention indicating impaired liver function was observed in some patients 
exposed to chloroform via anesthesia (8,000 to 10,000 ppm) (Smith et al., 1973). Workers 
exposed to 14 - 400 ppm chloroform for l-6 months developed toxic hepatitis and jaundice and 
experienced nausea and vomiting (Phoon et al., 1983). Chronic human exposure to between 71 
and 237 ppm chloroform in one study (Challen et al., 1958) did not result in clinical evidence of 
liver injury, while workers exposed to between 2 - 204 ppm chloroform in another study (Born&i 
et al., 1967) exhibited liver damage characterized by enhanced serum glutamic pyruvic 
transaminase (SGPT) and serum glutamic oxaloacetic transmainase (SGOT). These increased 
enzyme levels in serum indicate liver cellular damage. Studies of chloroform inhalation in animals 
generally result in responses similar to those observed in humans (ATSDR 1993). 

The kidney is a target organ of chloroform inhalation in animals (ATSDR 1993). 

The central nervous system is a major target of chloroform toxicity in humans and animals. 

Ingestion of 6 ounces of (3,755 mg/kg) chloroform resulted in death (Piersol et al. 1953) while 
ingestion of 4 ounces (2,500 mg/kg) resulted in acute toxic hepatitis from which the patient 
recovered (Schroeder 1965). The liver, kidneys and the central nervous system are all major 
targets of chloroform ingestion. 

Dermal exposure has resulted in complete destruction of the layer of transparent skin covering the 



_- _\ eyeball, pupil and iris in young volunteers. Effects were milder in two older individuals. IExact 
exposure was unknown (Malten et al. 1968). Skin necrosis was observed in rabbits dermally 
exposed to 1,000 mg/kg chloroform for 24 hours (Torkelson et al. 1976). 

No information is available on the reproductive or developmental effects of chloroform in 
humans, via any route of exposure. Animal studies have demonstrated developmental effects, 
such as decreased fetal body weight, fetal resorptions, and malformations in the offspring of 
animals exposed to chloroform by inhalation. Animal studies have reported decreased fetal 
weight, increased fetal resorptions, but no evidence of birth defects in animals orally exposed to 
chloroform (ATSDR 1993). 

ATSDR (1993) reported that no studies were located regarding cancer in humans following 
inhalation exposure to chloroform. Studies in animals indicate that oral exposure to chloroform 
causes cancer, resulting in an increase in several tumor types. EPA has classified chloroform as a 
Group B2, probable human carcinogen (IRIS 1997). 
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CHROMIUM 

Most of the toxic effects associated with chromium compounds are attributed to the more 
highly soluble, irritating hexavalent form of chromium. Trivalent chromium is considered one 
of the least toxic of the trace metals. Inhalation exposures to hexavalent chromium compounds 
have been associated with nasal damage, such as perforated septa, nosebleeds, and inflamed 
mucosa. Skin contact with high levels of chromium compounds has been reported to produce 
an eczema-like condition. 

Hexavalent chromium is suspected of being responsible for mutagenic and cell transforming 
effects of chromates in various test systems. These adverse effects appear to be prevented in 
the presence of liver enzymes or gastric juice, but are unaffected by lung enzymes. 

Hexavalent chromium is classified as a Group A human carcinogen by inhalation, based on 
sufficient evidence of human carcinogenicity. Results of epidemiologic studies are consistent 
across investigators and locations. Studies of chromate production facilities in the U.S., Great 
Britain, Japan, and Germany have established an association between chromium exposure and 
lung cancer. Three studies of the chrome pigment industry in Norway, England, and the 
Netherlands found an association between occupational chromium exposure and lung cancer 
(ATSDR 1992, IRIS 1998). 
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COPPER 

Copper is a naturally occurring metal which is used in the production of brass and bronze alloys 
and wire. The electrical industry is one of the major users of copper for the production of 

>electrical wire and other electrical apparatus. Copper is used extensively in containers such as 
boilers, steam pipes, automobile radiators, and cooking utensils. 

A daily copper intake of 2 mg is considered to be adequate for normal health and nutrition; a 
minimum daily requirement is 10 ug/kg (EPA 1985). Adverse effects in humans resulting from 
acute overexposure to copper from ingestion includes salivation, gastrointestinal irritation, 
nausea, vomiting, hemorrhagic gastritis, and diarrhea. Dermal or ocular exposure of humans to 
copper salts can produce irritation. Acute inhalation of dusts or mists of copper salts by humans 
may produce irritation of the mucous membranes and pharynx, ulceration of the nasal septum, and 
metal fume fever. Limited data is available on the chronic toxicity of copper, however, chronic 
overexposure to copper by humans has been associated with anemia (ACGIH 1986). The 
available evidence indicates that copper is not tetrogenic in experimental animals (EPA 1980) and 
various copper compounds are negative for mutagenicity in microbial assay systems (EPA 1985). 
Results of several animal bioassays suggest that copper compounds are not carcinogenic by oral 
administration, however, some copper compounds can induce injection-site tumors in mice (EPA 
1985). 

Copper is classified for carcinogenicity by EPA (1997) as a Group D chemical (not classified). 
This classification applies to agents for which there is inadequate evidence of carcinogenicity in 
animals and humans. 

REFERENCES 

American Conference of Governmental Industrial Hygienists (ACGIH). 1986. 
Documentation of the Threshold Limit Values and Biological Exposure Indices, 5th Ed. 
Cincinnati, Ohio. 

U.S. Environmental Protection Agency (EPA). 1980. Ambient Water Quality Criteria for 
Copper. Office of Water Regulations and Standards, Criteria and Standards Division, 
Washington, D.C. EPA 440/5-80-036. 

U.S. Environmental Protection Agency (EPA). 1985. National primary drinking water 
regulations; synthetic organic chemicals, inorganic chemicals, and microorganisms. Fed. Reg. 
50:46937-47025. November 13. 

U.S. Environmental Protection Agency (EPA). 1997. Integrated Risk Information 
System (7RIS). 



, __ ALDRNDIELDRIN 

Information on the effects that occur in humans in response to aldrin or dieldrin exposure 
comes from case reports of accidental or intentional poisoning and from studies of workers 
occupationally exposed in either the manufacture or application of these pesticides. Acute 
high-level exposure of humans to aldrin or dieldrin has been observed to cause central nervous 
system excitation culminating in convulsions. In two very young children, death occurred 
either during the convulsions or shortly after the convulsions ceased. The other effect 
observed in humans after acute high-level exposure is renal toxicity. 

Longer-term exposure of humans in occupational settings has been associated with occasional 
cases of central nervous system intoxication, but other toxic effects in workers routinely 
handling these pesticides have not been reported. Two case reports of persons who developed 
immunohemolytic anemia after repeated exposure to aldrin or dieldrin were located, but this 
effect was not observed in other studies of larger populations of those employed in the 
manufacture or application of these pesticides, suggesting that this effect may be quite rare. 

, --,. 

For the most part, studies in animals support the observation of these toxic effects in humans. 
In addition, studies in animals indicate that other toxic effects may also be associated with 
exposure to sufficiently high levels of aldrin or dieldrin. These include hepatic degeneration, 
immunosuppression, increased postnatal mortality and possible teratogenesis, decreased 
reproductive function, and cancer. 

Epidemiological studies have been inadequate to determine whether a&in or dieldrin cause 
cancer in exposed populations because of the small sample sizes studied and the exposure of 
subjects to a variety of chemicals other than aldrin or die&in. However, several studies in 
mice demonstrate the ability of aldrin and/or dieldrin to cause hepatocellular carcinoma. 
Thus, the possibility exists that aldrin or dieldrin may cause cancer in humans. Based on the 
conclusion that sufficient animal evidence for carcinogenicity existed, EPA has classified both 
aldrin and dieldrin as B2, probable human carcinogens (ATSDR 1992, IRIS 1997). 
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Since barium toxicity has been repeatedly demonstrated to significantly decrease serum 
potassium in both humans and animals, individuals taking diuretics may have a more severe 
hypokalemic reaction to barium toxicity (ATSDR 199 1). 
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IRON 

Iron is a metal belonging to the first transition series of the periodic table. The inorganic 
chemistry of iron is dominated by compounds in the +2 and +3 valence states. The p:rimary 
examples of iron in the 0 valence state are metal and alloys and the carbonyl compoundls (EPA 
1984). 

Chronic toxicity to iron usually results from prolonged accumulation of iron in the tissues 
(siderosis). Excessive amounts of iron stored in the tissues results in a condition called 
hemochromatosis, a pathological general tissue fibrosis. Most cases of hemochromatosis 
probably result from source of iron intrinsic to the tissues after hemolytic anemias or repeated 
blood transfusions. Idiopathic or primary hemochromatosis is a genetic disorder of iron 
metabolism that is characterized by deposition of unusually large amounts of iron in the 
tissues. Absorption of iron from the gut is greatly in excess of body requirements, therefore, 
increasing tissue deposition over several years. The liver and pancreas may typically contain 
stores of iron that are 50-100 times the normal levels. The thyroid, pituitary, heart, spleen, 
and adrenals are other sites of unusually high iron deposition. Males are 10 times more 
frequently affected than females; the disease is typically manifested in the f&h or sixth decade 
of life (EPA 1984). 

,c ,. 
Chronic inhalation exposure of man to iron or its compounds is likely to result from 
occupational exposures. Epidemiological studies of mortality among steel workers have not 
indicated an association with exposure to iron oxide. In lung function studies on workers in 
these occupations, no relationship was found between the incidence of chronic bronchitis and 
emphysema and exposure to iron oxide dusts although the respirable fraction never exceded a 
mean level of 2 mg/3 (EPA 1984). 

Esophageal carcinoma has been associated with either iron deficiency or iron overload, 
although a causal relation has not been established. One report on inhalation exposure to iron 
mining dusts described an association with excess deaths from lung cancers. More recently, it 
has been found that the presence of radon gas was a more likely cause of the reported excess 
of lung cancers. IARC briefly summarized the early reports of lung tumors associated with 
exposure to iron-ore dusts or fumes from hot metals (i.e., from welding operations). In these 
cases, reports of excess lung tumors from exposure to iron have not been corroborated. 
Exposure to alcohol, tobacco, silica, soot, and fumes of other metals confound the validity of 
association of lung cancers with iron and its compounds. No other reports of cancers in 
humans or animals associated with oral exposure to iron (and compounds) have been located in 
the available literature; hence, no slope factors for oral or inhalation exposure can be 
calculated. 

U. S . Environmental Protection Agency (EPA). 1984. Health E’cts Assessment for 
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LEAD 

Lead is a commonly used, naturally occurring metal that is ubiquitous in the environment. Lead is 
found in construction materials, leaded gasoline, radiation protection gear, paint, ceramics, 
plastics, and ammunition. Because of its extensive use and its ubiquitous distribution, exposure to 
lead is common. 

Oral absorption of inorganic lead in humans ranges from as low as 3% to as high as 80%. The 
percentage of absorbed lead appears to be dependent on the solubility of the lead salt ingested as 
well as age, nutritional status, and fasting time. Dietary absorption of lead has been reported as 
50% and 15% for children and adults, respectively. The primary site of lead absorption in 
children is the gastrointestinal (GI) tract. Animal studies indicate that particle size also influences 
lead absorption from the GI tract (ATSDR 1993). 

Absorption of inhaled lead is thought to reach 100%; however, not all inhaled particles are 
deposited in the respiratory tract. The deposition rate of lead-containing particles is influenced by 
factors such as particle size and ventilation rate, and is estimated to be between 30% and 50% of 
the inhaled particles (EPA 1986). 

Dermal absorption of lead is not considered a significant pathway. Route of absorption does not 
effect distribution of lead. After absorption, lead is distributed among several physiologically 
distinct compartments, including blood, soft tissue, particularly brain, kidney and liver, and bone 
(ATSDR 1993). 

All absorbed lead that is not retained is excreted by the kidney or through biliary clearance into 
the GI tract. Infants (0 to 2 years of age) retain approximately 32% of the lead absorbed whereas 
adults retain only about 1% of absorbed lead (ATSDR 1993). Most toxicity endpoints associated 
with exposure to lead can be correlated with blood-lead levels. Blood-lead levels are, therefore, a 
useful index of toxicity. 

Cases of severe lead encephalopathy have resulted in death in both adults and children. 
Blood-lead levels associated with death in children have ranged from approximately 125 
micrograms of lead per deciliter blood (ug Pb/dL) to 750 ug Pb/dL. Lead encephalopathy 
(non-fatal) has been seen at blood-lead levels of 60-300 ug/dL. At lower blood-lead levels, 
systemic effects associated with lead intoxication include increased systolic and diastolic blood 
pressure (ATSDR 1993). 

Lead is known to depress heme synthesis and this effect appears to have no threshold in the range 
of available blood-lead concentration data. Cytochrome P450 formation is also inhibited in the 
presence of lead. Kidney damage occurs with both acute and chronic exposures to lead. Acute 
renal toxicity has been reported in lead-intoxicated children and is considered reversible, whereas 
chronic renal toxicity has been observed in lead-exposed workers and is considered irreversible. 
Lead interferes with vitamin D metabolism and may have some effect on the cellular component 
of the immune system. 



..-.. Early symptoms of lead toxicity include irritability, poor attention span, headache, muscular 
tremor, loss of memory and hallucinations. As the condition worsens, symptoms include delirium, 
convulsions, paralysis and coma and may lead to death. 

Neurotoxicity in children is seen at very low blood-lead levels. Low-level prenatal exposure to 
lead has been shown to result in reduced birth weight and gestation age, as well as 
neurobehavioral deficits or delays (ATSDR 1993). Prenatal exposure was generally estimated 
through neonatal or cord blood-lead concentrations. Postnatal lead exposures may result in fine 
motor dysfunction, hyperactivity, and altered behavioral patterns (ATSDR 1993). Several studies 
have demonstrated a statistically significant decrement in children’s intelligence quotients (IQS) 
when correlated with blood-lead levels. Subtle signs of lead-induced effects begin to be apparent 
at blood-lead levels of 10 ug/dL or even lower, with effects becoming clearer by 30 to 40 ug/dL. 
Some researchers claim that some of the effects of lead, including neurobehavioral effects., heme 
synthesis depression, and fetal developmental problems, do not have a threshold value (EPA 
1994). 

Studies on association of occupational exposure to lead with increased cancer risks are 
insufficient to determine the carcinogenicity of lead in humans. Ingestion of lead acetate and lead 
phosphate produced renal tumors in laboratory rats and mice. 
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MANGANESE 

Manganese occurs naturally as compounds of oxygen, sulfur, and chlorine. Manganese metal is 
used in steel alloys, dry batteries, matches, fireworks, ceramics, fertilizers, pesticides, and dietary 
supplements (ATSDR 1990). 

Manganese is widely distributed in environmental media at low levels. The approximate levels of 
manganese in different media are about 4 ug/l in drinking water, 40 to 900 ppm in soil, and 
0.02 &m3 in air. For most people, food is the predominant source of manganese, and daily 
intakes range from 2 to 9 mg (ATSDR 1990). 

Very limited information is available on the acute effects of exposure to high levels of manganese 
in humans or animals. Chronic exposure to low levels of manganese is considered to be 
nutritionally essential to humans, with a recommended daily allowance of 2 to 5 mg/day. Chronic 
exposure to high levels of manganese by inhalation in humans results primarily in central nervous 
system effects, with a disease termed manganism. Manganism is characterized by feelings of 
weakness and lethargy, speech disturbances, a mask-like face, tremors, and psychological 
disturbances. Respiratory effects have also been noted. Reproductive effects, such as impotence 
and loss of libido, have been noted in male workers exposed to high levels of manganese by 
inhalation. Animal studies have reported reproductive effects such as sterility and developmental 
effects such as decreased activity level in the offspring of animals exposed to manganese ATSDR 
1990). 

No information is available regarding the carcinogenic effects of manganese in humans, and 
animal studies have reported mixed results. EPA has classified manganese as a Group D, not 
classifiable as to carcinogenicity in humans (IRIS 1997). 
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NICKEL 

Nickel is a silvery-white metal that is used for nickel alloys, electroplating baths, batteries, textile 
dyes, coins, spark plugs, machinery parts, stainless steel, nickel-chrome resistance wires, and 
catalysts (EPA 1985). 

Nickel carbonyl is the most acutely toxic form of nickels in humans, with the lung and kidney as 
the target organs. Symptoms include headache, vomiting, chest pains, coughing, and visual 
imparity have been reported in acute inhalation exposure in humans (EPA 1985). Contact 
dermatitis is the most common effect in humans from chromic exposure. Respiratory effects, 
including asthma and an increase risk of chromic respiratory infections, have also been reported in 
humans from inhalation exposure to nickel (EPA 1985, ATSDR 1993). Nickel has been 
demonstrated to be an essential element in some animal species, and it has been suggested it may 
be an essential nutrient for human nutrition. No information has been reported regarding the 
reproductive or developmental effects of nickel in humans. Animal studies have reported 
developmental effects, such as a reduction in fetal body weight, and reproductive effects, such as 
testicular degeneration from inhalation exposure (ATSDR 1993). 

Human and animals studies have reported an increase risk of lung and nasal cancers from 
exposure to nickel refinery dusts and to nickel subsulfide. The EPA has not evaluated soluble 
salts of nickel as a class of compounds for potential human carcinogenicity. EPA has classified 
nickel refinery dusts and nickel subsulfide as Group A human carcinogens. Nickel carbonyl has 
been reported to produce lung tumors in animal studies. EPA has classified nickel carbonyl as a 
Group B, a probable human carcinogen (IRIS 1997). 

REFERENCES 

Agency for Toxic Substances and Disease Registry (ATSDR). 1993. Toxicological 
Profile for Nickel. U.S. Public Health Service. Draft for Public Comment. 

U.S. Environmental Protection Agency (EPA). 1985. Health Assessment Documentfor 
Nickel. Environmental Criteria and Assessment Office, Office of Health and Environmental 
Assessment, Office of Research and Development, Cincinnati, Ohio. 

U.S. Environmental Protection Agency (EPA). 1997. Integrated Risk Information 
System (IRIS). 



SILVER 

The one clinical condition that is known in humans to be attributable to long term exposure to 
silver and silver compounds is a gray or blue-gray discoloring of the skin (argyria). Argyria 
may occur in an area of repeated or abrasive dermal contact with silver or silver compounds, 
or more extensively over widespread areas of skin and the conjunctiva of the eyes following 
long-term oral or inhalation exposure (ATSDR 1990). 

Studies in humans and animals indicate that silver compounds are absorbed readily by the 
inhalation and oral routes and poorly by the dermal route, and are distributed widely 
throughout the body. Evidence from both human and animal studies indicates that inhalation 
of silver compounds can irritate the respiratory pathway. Case reports where individuals have 
accidentally swallowed solutions of silver nitrate show that it may cause gastric discomfort as 
well (ATSDR 1990). 

No studies were located regarding cancer in humans or animals following inhalation, oral, or 
dermal exposure to silver or silver compounds. Both positive and negative results for 
tumorigenesis have been reported following injection of subcutaneous colloidal silver in rats. 
However, the relevance of this route of exposure to humans is not clear. Animal toxicity and 
human occupational studies using normal routes of exposure have not provided any indications 
of carcinogenicity, and silver is not expected to be carcinogenic in humans (ATSDR 1990). 
No evidence of cancer in humans has been reported despite frequent therapeutic use of the 
compound. EPA has classified silver as a Group D, not classified as to human carcinogenicity 
(IRIS 1997). 

Agency for Toxic Substances and Disease Registry (ATSDR). 1990. Toxicological 
ZVoj?Ze for Silver. U.S. Public Health Service. Draft for Public Comment. 

U.S. Environmental Protection Agency (EPA). 1997. Integrated Risk Information 
System (7RIS). 



VANADIUM 

Vanadium is a natural element in the earth’s crust and is widely distributed. It is a white to 
gray metal that is naturally present in the form of crystals. In the environment, it is usually 
found in combination with more than 50 different minerals, with other elements such as 
oxygen (most common), sodium, sulfur, or chloride. Vanadium is also found in association 
with fuel oils and coal deposits. Vanadium has six oxidation states, of which three (+:3, +4, 
and t-5) are the most common (ATSDR 1990). 

The toxic actions of vanadium is largely confimed to the respiratory tract. Bronchitis and 
bronchopneumonia are more frequent for workers exposed to vanadium compounds. In 
industrial exposures to vanadium peroxide dust, a greenish-black discoloration of the tongue is 
characteristic. Irritant activity with respect to the skin and eyes has also been ascribed to 
industrial exposure. Gastrointestinal distress, nausea, vomiting, abdominal pain, cardiac 
palpitation, tremor, nervous depression, and kidney damage have been linked with industrial 
vanadium exposure (Amdur 1991). 

Ingestion of vanadium compounds for medical purposes produced gastrointestinal disturbances, 
slight abnormalities of clinical chemistry related to renal function, and nervous system effects. 
Acute vanadium poisoning in animals is characterized by marked effects of the nervous 
system, hemorrhage, paralysis, convulsions, and respiratory depression. Short-term inhalation 
exposure to experimental animals tends to confirm the effects of the lungs as well as the effects 
on the kidney. In addition, experimental investigations have suggested that the liver, adrenals, 
and bone marrow maybe adversely affected by subacute exposure to high levels (Amdur 
1991). 

Agency for Toxic Substances and Disease Registry (ATSDR). 1990. Toxicological 
Pro$Ze for Vanadium & Compounds. U.S. Public Health Service. Draft for Public 
Comment. 

Amdur M.O., and C.D. Klaassen, eds. 1991. Casarett and Doulls’s Toxicology, The 
Basic Science of Poisons. Fourth Edition. New York, NY: Pergamon Press, Inc. 



ZINC 

Zinc is a naturally occurring element usually found in the form of zinc sulfide ores. Smelting or 
electrolytic processing are the two most common methods for extracting zinc from the ore. Zinc 
is commonly used as a protective coating of other metals and in alloys such as bronze and brass. 
Zinc is also used in organic chemical extractions and reductions, fluorescent screens, manufacture 
of pigments, and as a photo conductor in copying machines. 

Zinc may be released to the atmosphere as dust and fumes from zinc production facilities, lead 
smelters, brass works, automobile emissions, fuel combustion, incineration, and soil erosion 
(ATSDR 1989). 

Zinc is absorbed gastrointestinally, dermally, and via the lungs. Gastrointestinal zinc absorption is 
more efficient in people with zinc-deficiencies than in people with adequate nutritional levels of 
zinc. 

Zinc is the most abundant trace metal and is distributed throughout the body. Zinc is toxic, 
however, when ingested in large amounts. Distribution of zinc is limited following ingestion in 
large doses, probably due to the fact that absorption of zinc decreases at high levels in the 
gastrointestinal system. 

Approximately 20 to 30 percent of ingested zinc is absorbed. Absorption is probably a carrier 
mediated process and is influenced by nutritional status (Klaassen et al. 1986). Zinc is absorbed 
through the lungs. The amount absorbed is dependent on the inhaled particle size and particle 
deposition. Zinc is required as a cofactor in more than 70 metalloenzymes. The recommended 
daily allowance (RDA) of zinc is 15 mg for men and is 12 mg for women. Toxicity of zinc 
ingestion appears at levels at least an order of magnitude greater than the RDA. Acute toxicity of 
ingested zinc results in GI distress and diarrhea. Acute toxicity has been reported following 
ingestion of beverages from galvanized cans and the use of galvanized utensils. 

Inhalation of zinc fumes in an industrial setting has resulted in metal fume fever, also seen after 
inhalation of other metal fumes, particularly magnesium, iron, and copper. Symptoms appearing 
approximately eight hours after exposure include chills, fever, sweating, and weakness. Attacks 
last only between 24 and 48 hours and appear to have no lasting health effects (ATSDR 1989). 

Inhalation of zinc chloride fumes is more harmful than inhalation of zinc oxide fumes because zinc 
chloride is a corrosive salt. Inhalation of zinc chloride fumes in an enclosed space has resulted in 
death (ATSDR 1989). 

Hepatitis effects (mecrotic hepatocytes) and renal effects (diffise nephrosis) have been observed 
in animals upon oral exposure to zinc (Straube et al. 1980). 

Ingestion of zinc has resulted in pancreatic abnormalities. Long term zinc administration may 
result in copper deficiency and anemia. Liver and kidney effects have been seen in experimental 
animals after chronic exposure to zinc. 
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SITE 3 - Landtill C 
INHALATION EXPOSURE 
RECEPTOR: Current Adult Resident 
EQUATIONS: 

kg=kHxSQRT(MWHIMW) 

kg = GAS-FILM MASS TRANSFER COEFFICIENT (CM/HR) 
kH = kg FOR WATER (CMIHR: 3O’ZJ) 
MW H = MOLEC. WT. FOR WATER (GIMOL: 18) 
MW = MOLECULAR WT. (G/MOL) 

kl=kCxSQRT(MWCIMW) 

kl = LIQUID-FILM MASS TRANSFER COEFFICIENT (CM/HR) 
kC = kl FOR CARBON DIOXIDE (CM/HR: 20) 
MW C = MOLEC. WT. FOR CARE. DIOXIDE (GIMOL: 44) 

KL=l/[(l/kl)+((RxT)/(Hxkg))] 

KL = MASS TRANSFER COEFFICIENT (CMIHR) 
R = GAS CONSTANT (ATM M3/MOL K: 8.2E-5) 
T = ABSOLUTE TEMP. (K: 293) 
H = HENRYS LAW CONSTANT (ATM MJIMOL) 

KaL=KL/SQRT[(TlxUS)I(TSxUl)] 

KaL = ADJUSTED OVERALL MASS TRANS. COEFF. (CMIHR) 
Tl = CALIB. WATER TEMP OF KL (K) 
TS = SHOWER WATER TEMP. (K) 
Ul = WATER VISCOSITY AT Tl (CP) 
US = WATER VISCOSITY AT TS (CP) 

,* 



CWD=CxCFx(l-EXP[(-KaLxts)1(60xd)]) 

CWD = CONC LEAVING SHOWER DROPLET AFTER TIME ts (UG/L) 
C = CONCENTRATION IN WATER (MGIL) 
CF = CONVERSION FACTOR (UGIMG: 1 E3) 
ts = SHOWER DROPLET TIME (SEC) 
d = SHOWER DROPLET DIAMETER (MM) 

S=CWDxFRISV 

S = INDOOR VOC GENERATION RATE (UGIM3lMIN) 
FR = SHOWER FLOW RATE (UMIN) 
SV = SHOWER ROOM AIR VOLUME (M3) 

D=[(VRxS)/(BWxRaxlE6)]xQ 

D = INHALATION DOSE (MGIKGISHOWER) 
VR = VENTILATION RATE (UMIN) 
BW = BODY WEIGHT (KG) 
Dt = TOTAL DURATION IN SHOWER ROOM (MIN) 
Ra = RATE OF AIR EXCHANGE (IIMIN) 

Q = Ds + [(EXP(-Ra x Dt)) / Ra] - [(EXP(Ra x (Ds-Dt))) I Ra] 

Ds = DURATION OF SHOWER (MIN) 

INPUTS: 

Tl 
TS 
Ul 
us 
d 
ts 
FR 
sv 
Ds 
Dt 
Ra 

293 VR 14 
318 BW 70 

1.002 EF 350 
0.596 ED 24 

1 AT-NC 8760 
2 AT-C 25550 

20 
6 

12 Q 2.481917 
20 

0.01667 



CHEMICAL 

Chloroform 
,, .. /. _ 

--- 

C (MGIL) MW H kg kl KL KaL 

0.0003 119.39 4.35E-03 1164.859 12.1415 11.48057 15.50794 
N/A N/A 
NIA N/A 
N/A N/A 
N/A N/A 
NIA NIA 
N/A N/A 
N/A N/A 
NIA NIA 
NlA NIA 
NIA N/A 
N/A NIA 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A NIA 
N/A NIA 
N/A NIA 
N/A N/A 
NlA N/A 
NIA N/A 
N/A N/A 
N/A N/A 
NIA N/A 
N/A N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A NIA 
N/A N/A 
N/A NIA 
N/A NIA 
N/A N/A 
NIA N/A 
NIA NlA 
N/A NlA 
N/A N/A 
N/A N/A 
N/A N/A 
N/A NIA 
N/A N/A 
NIA NtA 

NIA 0 
NIA 0 
NIA 0 
N/A 0 
N/A 0 
N/A 0 
N/A 0 
NIA 0 
N/A 0 
N/A 0 
N/A 0 
N/A 0 
N/A 0 
N/A 0 
NIA 0 
NIA 0 
NIA 0 
NIA 0 
NIA 0 
NIA 0 
N/A 0 
NIA 0 
N/A 0 
N/A 0 
NIA 0 
N/A 0 
NIA 0 
N/A 0 
NIA 0 
NIA 0 
NIA 0 
NIA 0 
NIA 0 
NIA 0 
N/A 0 
N/A 0 
NIA 0 
N/A 0 
N/A 0 
N/A 0 
NIA 0 
NIA 0 
NIA 0 
NIA 0 

CWD S 

0.121096 0.403652 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

D 

0.000012 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



CHEMICAL D RFD CSF HQ CR 

Chloroform 

-_ 

1.20E-05 O.OOE+OO 8.05E-02 N/A 
0.00E+OO N/A 
O.OOE+OO N/A 
O.OOE+OO N/A 
O.OOE+OO N/A 
O.OOE+OO N/A 
OBOE+00 N/A 
O.OOE+OO N/A 
O.OOE+OO N/A 
O.OOE+OO N/A 
O.OOE+OO N/A 
O.OOE+OO N/A 

3.2E-07 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+oO 
O.OE+OO 

TOTALSIINHAL O.OE+OO 3.2E-07 



SITE 4 - Landfill D 
INHALATION EXPOSURE 
RECEPTOR: Currant Adult Resident 
EQUATIONS: 

kg=kHxSQRT(MWHIMW) 

kg = GAS-FILM MASS TRANSFER COEFFICIENT (CM/HR) 
kH = kg FOR WATER (CM/HR: 3000) 
MW H = MOLEC. WT. FOR WATER (GIMOL: f 8) 
MW = MOLECULAR WT. (GIMOL) 

kl=kCxSQRT(MWCIMW) 

kl= LIQUID-FILM MASS TRANSFER COEFFICIENT (CMIHR) 
kC = M FOR CARBON DIOXIDE (CMIHR: 20) 
MW C = MOLEC. WT. FOR CARB. DIOXIDE (GIMOL: 44) 

KL = 1 I [ (1 I kl) + ((R x T) I (H x kg)) ] 

KL = MASS TRANSFER COEFFICIENT (CM/HR) 
R = GAS CONSTANT (ATM M3/MOL K: 8.2E-5) 
T = ABSOLUTE TEMP. (K: 293) 
H = HENRYS LAW CONSTANT (ATM MYMOL) 

KaL=KL/SQRT[(TfxUS)I(TSxUl)] 

KaL = ADJUSTED OVERALL MASS TRANS. COEFF. (CMIHR) 
Tl = CALIB. WATER TEMP OF KL (K) 
TS = SHOWER WATER TEMP. (K) 
Ul = WATER VISCOSITY AT Tl (CP) 
US = WATER VISCOSITY AT TS (CP) 



CWD=CxCFx(l-EXP[(-KaLxts)l(60xd)]) 

CWD = CONC LEAVING SHOWER DROPLET AFTER TIME ts (UGIL) 
C = CONCENTRATION IN WATER (MGIL) 
CF = CONVERSION FACTOR (UGIMG: 1 E3) 
ts = SHOWER DROPLET TIME (SEC) 
d = SHOWER DROPLET DIAMETER (MM) 

S=CWDxFR/SV 

S = INDOOR VOC GENERATION RATE (UGIM3IMIN) 
FR = SHOWER FLOW RATE (UMIN) 
SV = SHOWER ROOM AIR VbLUMi (M3) 

D=[(VRxS)l(BWxRaxlE6)]xQ 

D = INHALATION DOSE (MGIKGISHOWER) 
VR = VENTILATION RATE (UMIN) 
BW = BODY WEIGHT (KG) 
Dt = TOTAL DURATION IN SHOWER ROOM (MIN) 
Ra = RATE OF AIR EXCHANGE (1IMIN) 

INPUTS: 

Tl 
TS 
Ul 
us 
d 
ts 
FR 
sv 
Ds 
Dt 
Ra 

Q = Ds + [(EXP(-Ra x Dt)) I Ra] - [(EXP(Ra x (Ds-Dt))) I Ra] 

Ds = DURATION OF SHOWER (MIN) 

293 VR 14 
318 BW 70 

1.002 EF 350 
0.596 ED 24 

1 AT-NC 8760 
2 AT-C 25550 

20 
6 

12 Q 2.481917 
20 

0.01667 



CHEMICAL 

Chloroform 
3 . . Toluene 

C (MGIL) MW H kg kl KL KaL 

0.0002 119.39 4.35E-03 1184.859 12.1415 11.48057 15.50794 
0.009 92.13 5.94E-03 1326.041 13.82152 13.26239 17.91481 

N/A N/A N/A 0 
NIA N/A N/A 0 
NIA N/A N/A 0 
N/A NIA NIA 0 
N/A N/A N/A 0 
N/A N/A N/A 0 
N/A NIA NIA 0 
N/A N/A N/A 0 
N/A N/A N/A 0 
N/A N/A N/A 0 
NIA N/A NIA 0 
N/A N/A N/A 0 
N/A N/A N/A 0 
N/A N/A N/A 0 
NIA N/A N/A 0 
N/A N/A NIA 0 
N/A N/A N/A 0 
N/A N/A N/A 0 
N/A N/A N/A 0 
NIA N/A N/A 0 
N/A N/A NIA 0 
NIA N/A N/A 0 
NIA N/A N/A 0 
N/A N/A N/A 0 
NIA N/A N/A 0 
NIA N/A N/A 0 
N/A N/A N/A 0 
N/A N/A N/A 0 
N/A NIA N/A 0 
N/A N/A N/A 0 
N/A N/A NIA 0 
N/A NIA NIA 0 
N/A N/A NIA 0 
N/A N/A N/A 0 
N/A NIA N/A 0 
N/A N/A N/A 0 
N/A NIA N/A 0 
N/A NIA NIA 0 
NIA NIA NIA 0 
N/A NIA NIA 0 
N/A N/A N/A 0 
N/A N/A NIA 0 
N/A N/A N/A 0 

CWD S D 

0.08073 0.269101 8.OE-06 
4.046649 13.48883 0.000402 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 



CHEMICAL 

Chloroform 
Toluene 

TOTALSIINHAL 

D RFD CSF HQ CR 

8.01 E-06 O.WE+W 8.05E-02 N/A 2.1 E-07 
4.02E-04 1.14E-01 3.4E-03 O.OE+OO 

O.WE+W N/A O.OE+W 
O.OOE+OO N/A O.OE+W 
O.WE+W N/A O.OE+OO 
O.WE+W N/A O.OE+OO 
O.WE+W NIA O.OE+OO 
O.WE+W N/A O.OE+W 
O.OOE+W N/A O.OE+OO 
O.WE+W N/A O.OE+OO 
O.WE+W N/A O.OE+W 
O.WE+W N/A O.OE+W 

3.4E-03 2.1 E-07 
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Sed 

,, ‘- 
Site 3 

I 
I I I I I 

Assessment of non-residential adult exposure to lead in sediment. 
! 

I I I I / I 
I I 

PbB (adult, central) = PbB(adult, 0) + ((PbS x BKSF x IRS x AFs x EFs)/AT) 

PbB (adult, 0) PbS*** BKSF** IRS”” AFs** EFs** AT** PbB (adult, central) 
(WdL) (ug/g) (ug/dL per ug/day) (g/day) unitless (days/year (days/year @4m-1 

1.7 734 0.4 0.05 0.12 219 350 2.80 
2.2 734 0.4 0.05 0.12 219 350 3.30 

I 

*Note: 1.7 - 2.2 range of default values. 
“Default Values 1 
-Maximum lead value in sediment. 

_ . 
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